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Mail coupon to- 
day for acopy of 
the latest Austin 
Leaning Wheel 
Grader Catalog. 



























Austin 


Leaning Wheel Graders 


he time-tested features that have made Austin Graders the choice 

of experienced operators for over 40 years will all be found on the 
Leaning Wheel models. In addition, they are distinguished from all 
other Leaning Wheel graders by several improvements of great practical 
value. The Telescopic Rear Axle, Timken Tapered Roller Bearings and 
Alemite High Pressure Lubricating System are exclusive features whose 
value will be admitted by all impartial authorities. 


The advantages of the telescopic axle are obvious. It is never in the 
way as a long, one-piece axle is very apt to be,and when fully telescoped 
has the further advantage of being much stronger than any long axle 
can hope to be. 


Timken Tapered Roller Bearings are dust-tight and have many mechani- 
cal advantages over all other types. No other bearing is designed to 
stand the variable loads, or pressure, to which all grader wheels are sub- 
jected, and no other type can be taken up for wear instead of replaced. 


The Alemite High Pressure Lubricating System is standard equipment 
on more than 250 automobiles, trucks and tractors. Its chief advantage 
is the fact that lubricant is forced into all bearings under a pressure of 
several hundred pounds to the inch, thus reaching every part of the 
wearing surface, and at the same time forcing out all foreign matter. 


The Telescopic Rear Axle, Timken Bearings and Alemite Lubricating 
System are but three of the things that contribute to Austin superiority. 


Why take less in a leaning wheel machine? 


THE AUSTIN~WESTERN 
ROAD MACHINERY Co. 





Please send me a copy of the Austin 
Q2aning Wheel Grader Catalog. 
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Highway Patrols 


Sixteen states now have motorcycle police patrolling highways—Pennsylvania, New York and Massachusetts 
corps found efficient and effective 





By Brrr Q. Tinitey 





INCE the days of the old Pennsylvania State 

Constabulary, interest has been centered around 
them, rather than the North West Mounted Police of 
Canada, whose operations were too far off to bring 
home a full realization of their wonderful work and 
many hardships. 


From the inception of the Pennsylvania organization, 
they have been watched carefully by not only those op- 
posed to its establishment in the state, but also by the 
officials of every other state, who saw the possibilities, 
but who were ‘‘from Missouri,’’ in so far as wanting 
to be shown was concerned. 


Through 
work, noth 
has been 
try, and by 


out the long years of state police 
ing but the highest kind of praise 
given by the press of the coun- 
organized labor, who at first were 





under the impression that this state force was purely 
military, to be used against strikes and therefore op- 
posed its organization strongly. 


It took but a short time for other states to realize the 
value of such a force, and one by one, they have fallen 
in line until today, there are sixteen state police and 
highway patrols doing valiant duty throughout the 
country, with legislative activity in other states. 


When the first state pelice organizations were formed, 
the automobile was in its infancy, good roads few, and 
highway congestion outside of the large cities, prac- 
tically unknown. The rapid expansion of the automo- 
bile business, and good roads everywhere, developed 
speed maniacs, drunken drivers, and the advent of the 
crooks of all classes covering the highways in high-power 





(Continued on page 7) 


More than 125 of these 
fellows operate continu- 
ally over Pennsylvania 
Highways. (Inset) The 


spick-and-span uniform with emergency equipment represented on the 





Massachusetts Constabulary. 
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Economic Selection of Road Building Materials 


By W. E. Hawxtns, State Maintenance Engineer, North Carolina 


S materials are the fundamental parts of any high- 
AL way construction, it is essential that their selec- 
tion be given serious consideration in any contemplated 
highway program. 


All states are limited in their appropriations for high- 
way construction and it is therefore necessary that a 
connected system of roads be made available within a 
reasonable time that will adequately carry traffic at a 
minimum of operation costs. Each state has its highway 
developed sections where traffic necessitates the construe- 
tion of a high type road, while in the rural and remote 
sections a less expensive road will serve the requirements 
of traffic for many years. 


For all types of construction the same standard for 
line, grade and drainage structures should be used. By 
this plan of progressive construction a graded road can 
be utilized until the increased traffic creates a high cost 
of maintenance, then the next step is to cover the surface 
with a selected soil material, such as topsoil, sand-clay 
This selected surface material can be main- 
tained until such time the maintenance cost becomes ex- 
cessive and the increased traffic indicates that a hard 
surface road is necessary. By this method all previous 
construction is utilized and each step may be considered 


or gravel. 


as a foundation for the next higher type surface. 


A well constructed topsoil or sand-clay road is ideal 
for light traffic. It requires very little skill to construct 
a road of this type. 
adjacent to the road which makes the cost of construction 
reasonable. 


The material comes from many pits 


An experienced inspector can easily detect 
the varying qualities of the material, and so distribute it 
on the road that in time with suitable maintenance the 
surface eventually becomes smooth and uniform. Top- 
soil or sand-clay is a great asset to numerous states, as 
many miles of this type are constructed affording a con- 
nected system of highways at a minimum cost. 


Similar to topsoil, a gravel road is generally construct- 
ed of local material. Gravel for road building purposes 
should contain from 10 to 15 per cent of loam or clay. 
Deposits are generally found adjacent to the road or 
within economic hauling distance. The material when 
properly selected will bond together and form a surface 
satisfactory for rather heavy traffic. A gravel road is 
easy to repair and if the surface is continually dragged, 
whether wet or dry, and a reasonable amount of fine 
loose material kept continually scattered uniformly over 
the entire surface the cost of maintenance will be re- 


duced to a minimum. 


There are many states in which selected soil material 
of this character can be found, while in others many 
deposits of coarse aggregate and fine aggregate can be 
located. 


The problem of the engineer is therefore to select a 
type of construction that will utilize to the best advan- 
tage any available local material. 


To secure the most economical construction on any 
proposed work, investigation should be made to deter- 
mine if satisfactory local material is available. Material 
survey parties should be sent into the field to locate all 
local materials which could be used advantageously in 
the construction work. In this way local deposits of 
material will be found that will afford an economic se- 
lection of material and a type of road constructed that 
will meet the requirements of the local community for 
many years. 


Recent experiments in some states where sand is the 
only available local material, and freight rates prohibit 
the use of imported material, have demonstrated that an 
economical pavement can be constructed of sand and 
asphalt. If sand can be found in sufficient quantities 
which approximate a sheet asphalt grading a pavement 
can be constructed at a low cost which will meet traffic 
requirements on the main routes, as well as in remote 
sections. 


There are a number of states which are still construct- 
ing a large mileage of water-bound macadam roads. They 
are justified in building this type of road as it enables 
them to utilize the local material to the best advantage. 
It is generally admitted that the ordinary macadam road 
is not well suited to any considerable amount of automo- 
bile traffic, but when a bituminous treatment is applied 
to the surface the roadway may be satisfactorily main- 
trained for moderate traffic. In certain localities a large 
mileage of penetration macadam is being constructed, 
as local stone can be obtained at a very low cost. This 
pavement is laid upon a well compacted broken stone or 
gravel base, and if properly constructed will success- 
fully carry relatively heavy traffic. By the use of local 
materials and the low cost of construction many miles of 
this type of pavement are constructed annually. 


In some sections of the country local deposits of feld- 
spar, chert, and shale are being utilized in the con- 
struction of roads of a similar nature in communities 
which might not have had the benefit of highway im- 
provement due to the high cost of importing materials. 








(Continued on page 10) 
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Development of Sand Asphalt zz North Carolina 


sO hiaes & ea Be Wearners, Construction Engineer 


EFORE going into the development of Sand As- 
B . phalt pavement in the State of North Carolina, I 
wish to give a brief description of this type of pavement. 

Sand Asphalt pavement is a Bituminous Mixture con- 
structed in two courses, consisting of a 3 inch compacted 
base course and a 1 1-2 inch compacted wearing surface 
course. The base course mixture is composed of about 
7% asphaltic cement and 93% local sand. The wearing 
surface is a sheet asphalt mixture. Penetration of 
asphaltic cement, is approximately 40. 

The development of the sand asphalt type of pave- 
ment is a story of adaption to local conditions and 
utilization of local materials to produce a year round 
serviceable road at a reasonable expenditure of money. 

Eastern North Carolina is sparsely populated and 
contains a number of small towns, scattered here and 
there with large undeveloped sections in between. At 
the beginning of the present road building program 
there were practically no roads worthy of the name in 
To facilitate the growth of 


this section of the State, it was necessary to construct 


eastern North Carolina. 


a main system of good roads connecting the cities and 
towns and traversing this unpopulated area between. 
Naturally the funds for this large system of roads 
were limited. Local materials generally used in road 
construction were not obtainable in this section; in 
fact, there was no gravel, stone, topsoil, or similar ma- 
The cost of ship- 


ping in material for construction of Asphaltie Con- 


terial within a radius of 150 miles. 


crete, Cement Concrete, and other types of hard 
surface construction would have been a _ considerable 
item. Railroad facilities in some sections are not so 
good, and these factors made the prospective cost of 
concrete base and asphalt wearing surface, plain con- 
erete, and other types of pavement run in cost from 
$3 to $4 per square yard. This high cost would reduce 
materially the mileage of hard surface roads which it 
would be possible to construct with the funds available. 

Picture a sea of sand stretching for miles along the 
eoast of Eastern North Carolina, and for some dis- 
tance inland. In many sections this natural sand is 
practically clean and free from clay or loam which might 
act as a binder in sand-clay construction. This clean 
loose sand has no binding qualities, therefore offers very 


little tractive value to motor vehicles, especially in dry 


weather, but on the other hand offers great resistance 
against any vehicle attempting to travel through it. The 
rear wheels of a motor vehicle spin in the loose sand 
so it is frequently necessary to go into second or low 
gear for long distances at a very slow rate of speed. 

The problem of building a road through this section 
was at hand, and the only solution was to develop some 
type of surfacing in which a large percentage of the 
local material (sand) could be used. 

The birthplace of sand asphalt in North Carolina is 
in the section previously mentioned, which lies between 
New Bern and Wilmington, about fifteen miles from 
the coast and parallels the Atlantic. This section was 
so sandy that it required about seven hours to travel 
a distance of 40 miles. Motorists would go about 50 
miles out of the way on less sandy roads to evade this 
sandy section. 

An effort was first made to secure clay and mix with 
the loose sand, but owing to the scarcity of clay, it was 
necessary to haul a great distance which made gsand- 
clay construction prohibitive, and the idea was 
abandoned. 

The next suggestion as to a type of surfacing was 
to make an asphalt mixture, using as aggregate the local 
sand, and importing the asphaltic cement and limestone 
filler which constitutes only a small percentage of the 
pavement. The states of Massachusetts, Delaware and 
Florida had experimented with mixtures of local sand 
and asphaltic cement for road surfacing with very little 
success, but North Carolina has now developed the Sand 
Asphalt type of construction until it is well past the ex- 
perimental stage. Approximately 57 miles of sand as- 
phalt pavement has been constructed by state forces in 
North Carolina in the past two years. Five projects, 
‘otalling 49 miles, have been let to contract and is now 
under construction. The pavement first constructed 
has been down for over two years and has proven satis- 
factory. 

The largest daily production of any type of hard sur- 
face construction in North Carolina to date is Sand 
Asphalt. The Highway Engineering and Construction 
Company, of Selbyville, Delaware, is completing when 
weather conditions are favorable, over 144 miles of 18 


foot pavement per week. The plant used is one that was 








(Continued on page 11) 
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Editorial 
¢ 


The compliments of the season are extended to those 


who are doing the most for the progress of the nation— 
the road builders. 


4 


One’s first impressions of a town are usually the 
ones that are lasting and the impressions of the thou- 
sands of tourists that are using North Carolina’s splendid 
highway system are not always favorable to the towns 
through which they pass. The citizens of our State 
should take particular pride in the conditions that exist 
along the approaches to their respective cities or towns 
and keep them cleaned up and beautified as much as 
possible. The cover picture this month shows what has 
been accomplished in an approach to a thriving North 


Carolina town. 


The ‘‘Road Show’’ which takes place in Chicago 
January 4 to 9 promises to be the greatest event of its 


kind that has ever taken place and ‘‘highwaymen”’ from 


all over the United States and foreign countries will 


gather to discuss road building problems and look over. 


the last word in road building machinery. North Caro- 
lina will send a representation and will also have an 
exhibit illustrating road work. 


The need of some method of properly policing the 
State highways has long been evident and as traffic be- 
comes heavier the necessity increases. Pennsylvania and 
several other states have inaugurated a State Constab- 


ulary with decided success and with a reduction of ° 


crime and accidents along the highways. In line with 
North Carolina’s progress it would seem that this is 


the logical step for the State to take. 


* * * 


The economic selection of road building material is of 
vital importance to the success or failure of a road build- 
ing program. North Carolina is fortunate in having a 
wide variety of material suitable for use in road build- 
ing and maintenance. Particularly has the sand-asphalt 
pavement been of value to the eastern section of the 
State. 
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State Police and Highway Patrols 
(Continued from page 3) 
ears, who had previously confined their efforts to the 
metropolitan districts. The answer was obvious, for 
unless the officers had a means of overtaking the fastest 
automobile, his efforts would be useless, and crime would 
increase rather than be held in check. 

The first step in this direction was when Massachu- 
setts put on 125 motorcycles to patrol the state. Next 
came Pennsylvania with 150 motoreycles in the form of 
a highway patrol, separate from their State Police, and 
within the past few weeks, New York State has formed 
a highway patrol, separate from their state police, and 
have placed an initial order for 100 motorcycles for this 
service. 


The results obtained by Massachusetts may well be 
seen by the following statement from General Alfred 
F.. Foote, Commissioner of Public Safety, dated March 
15, 1923: | 

‘‘During last year the force had approximately fort 
machines in active operation. They covered 302,000 
miles, making some eight hundred arrests in cases from 
murder .to small misdemeanors. There was approx- 
imately fifty thousand dollars worth of stolen property 
and fines recovered for the citizens of the commonwealth. 
They visited practically every town in Massachusetts 
from time to time during their service. Violations of 
motor vehicle laws were over three hundred in number. 
The persons warned for violations, in which the officer 
did not deem arrest necessary would probably amount 
to over a thousand.”’ 


Sinee General Foote made the above statement, he 
has increased his fleet to 125, which bears out his con- 
tention regarding the number of motorcycles needed. 


Commenting on the second anniversary of the Massa- 
chusetts State Police, the Springfield Union says: 

“Tt is felt the patrol system has more than met ex- 
pectations, and no person that has the highways at all 
under scrutiny will dispute that its vigilance has become 
a potent force in curbing reckless driving and enforcing 
justice against various types of lawbreakers. Those that 
at first were inclined to inveigh against it have been 
silenced by its consistent efforts to promote the public 
safety. Times have changed since agitation for a State 
Constabulary had its beginning in this state. 


‘““Now that we actually have a mounted police force, 
the man on horseback is little in evidence. In his place 
is the fleet motoreyclst, equipped to bring wrongdoers 
to book. Constabularies of other states are rapidly be- 
ing modernized to meet existing conditions. 
velopment is the logical accompaniment of the new order 
that has girdled the countryside with improved high- 
ways. It is, indeed, a necessary provision, and the work 
is only in its early stages, and each succeeding season 
may confidently be expected to produce better results. 
The State Patrol has a valuable opportunity to serve the 
rural population, but to the city man who would enjoy 
the use of the State highways in a due measure of safety, 


This de- 


ms 


it is no less an agency to be prized. For that reason it 
seems assured of liberal support.’’ 

The United States Census Bureau of Washington, 
D. C., released to the press a report on 85 per cent of 
our population, which shows that in 1923, 11,666 human 
lives were lost through automobile accidents, or an in- 
erease of 1,500 over 1922, to say nothing of the many 
times this number who were crippled or injured, of 
which the government has no statistics. 

In contrast with these figures we find that in Con- 
necticut, Massachusetts, Washington, Maryland . and 
West Virginia, where state police or highway patrols are 
in force, the loss of life was much smaller than in the 
states not so protected. The City of New York, with its 
terrific amount of traffic, shows a reduction which is 
attributed to this protection afforded the public. The 
State of Connecticut showed a loss of 280 lives and 
17,000 motor accidents for last year, which has resulted 
in the police officials asking for an increase of men and 
motoreyeles to curtail this loss of life and property. 

The loss of life and property damage by automobiles’ 
has already been added to our national hazards of fire 
and theft, and is occupying the minds of our best traffic 
and police experts, who view with alarm, the ever in- 
creasing dangers of highway travel. 


The code of the New York State Police, as laid down 


_by Major Warner, may be used to answer the require- 


It is: 

‘‘Be an interpreter of the law to those who question 
it—an upholder of those who seek its protection—a re- 
lentless enforcer to those who seek to break it. To be 
successful you must be popular, and to be popular you 
must be honest, courteous, and fair. Give a maximum 
of protection with a minimum of interference with the 
rights of citizens.’’ 


ments of other similar organizations. 


The men doing state highway service may be classed 
as young, bright-eyed, capable officers, who have been 
selected by a process of elimination, and who have been 
carefully schooled and trained under strict army dis- 
cipline to fit them for their work. They are subject to 
duty all of the twenty-four hours of the day, and are 
guarding and guiding you throughout the summer, as 
well as winter. Their presence on the highway should 
give you a feeling of security, and not resentment, ex- 
cept to the intentional violator of the law. 

Every time a state tries to pass a bill creating a 
state police or highway patrol, the uninformed will al- 
ways visualize a terrible exense of added taxes, and can 
only see another burden for the public. 


Lieut. A. B. Moore of the New York State Police, 
shows that the operation of that force cost nothing in 
1922, and that it netted the State Treasury $81,000 over 
and above what had been appropriated to maintain them. 
During the year $1,000,000 worth of property was stolen 
from, persons in the rural districts. The State Police 
recovered $983,213 worth of this property, and $158,603 
in fines were paid into the State Treasury. 


(Continued on page 22) 
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The Influence of Good Roads ov Public Health | 


and Social Welfare 


By J. D. Lone, Assistant Surgeon General, U. S. Public Health Service; Assistant to the Director, Pan-American 
Santary Bureau | 





N the medieval and premedieval as well as in more 
I modern times roads were constructed primarily for 
military purposes. Among some of the oldest and 
best known are the roads built in England by Caesar, 
some of which are still in use; the roads of Italy, such 
as the Appian Way; the old Spanish roads built in Mex- 
ico, Central America and Panama, whose foundations in 
many instances where so solidly built that, with reason- 
able repairs, they can be utilized for modern traffic needs. 
Then, too, mention should be made of the historic and 
romantic Inea Trail, portions of which are still used by 
the llama caravans which carry the agricultural and 
commercial products of the Andes regions to lower 
points where railroad and shipping facilities are avail- 
able. 
of these roads and wide stretches of land were developed 


New towns and cities were built along the course 


for agricultural purposes, because of the fact that their 
construction facilitated commerce and communications 
and increased the opportunities for gainful trade and 
commerce. 

As often happens in trade, manufacturing and indus- 
try, the by-products, which were not at first thought of, 
in the end overshadowed the original purpose of the en- 
terprise, and so it has been with good roads. 

In the Philippines, which with Cuba and Panama has 
been one of the great laboratories in which, since the 
war with Spain, the United States has had the opportu- 
nity to work out so many of its problems unhampered 
by those restraints and ‘‘checks and balances’’ which 
nany times have interfered in the home country with 
rapid progress, during the administration of Governor 
General W. Cameron Forbes there was developed and 
put into practice a definite policy of road construction 
and maintenance which, as the years have passed, has 
demonstrated its value and utility in a great many ways 
and not the least of the benefits has been the effect upon 
the public health and social welfare. 

To illustrate: In 1906 the writer was called upon to 
make a trip of inspection from Manila to the near-by 
provinces of Bulacan and Pampanga, on account of the 
presence in those provinces at that time of a rather sharp 


outbreak of cholera. The first portion of the trip was 


made by train, from then on by horse drawn vehicles, 
such as carromatas, caratelas (two-wheeled vehicles with 
and without springs), on horse-back, on foot and in 
banecas (dugouts). Ten days were required for the 
trip. In 1915 the same identical trip was made and the 
same duties performed by leaving Manila in an automo- 
bile at 6 a.m. and returning the same day at 8:30 p.m. 
Other instances of the same type could be cited where, 
to make necessary sanitary inspections, long, roundabout 
voyages by steamer were required. The same voyage can 
now be made by automobile comfortably and quickly at 
a small fraction of the time and expense formerly un- 
avoidable. 


In former times the Philippines were visited almost 
every year by cholera outbreaks or epidemics of varying 
intensity, beginning, since American occupation, with 
the extensive outbreak of 1902 with about 370,000 cases 
and 168,000 deaths, and continuing thereafter with out- 
breaks of more or less sporadic or semi-epidemiec type in 
varying numbers of towns and villages, but which seldom 
failed to produce almost every year, in the aggregate, 
from 12,000 to 20,000 deaths. 


culties encountered in handling these outbreaks were al- 


The administrative diffi- 


most wholly due to poor transportation facilities, and 
at times were almost insurmountable and the cost and 
time required were excessive. Nowadays, with better 
transportation facilities, and the comparative ease with 
which trained personnel can be sent wherever needed, 
cholera has almost ceased to be a sanitary problem, and 
the hope is freely expressed that in a few years more 
it will practically, if not entirely, disappear. 

Of course, the credit for this achievement cannot all 
be ascribed to good roads, as a multiplicity of other 
factors contributed as well, but it can be safely said 
that had it not been for the improved means of trans- 
portation, such rapid and effective results could not have 
been obtained, nor would the other factors, such as im- 
proved water supply, improved sewage disposal, im- 
proved housing and living conditions and better educa- 
tion, have been advanced to the point of participating so 
efficiently in obtaining the satisfactory results noted, for 


(Continued on page 138) 
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What Does This Town Look Like? 


~ WONDER what the next town looks like? Every 
I one motoring through our State for the first time, 
asks themselves that question; the answer is not very 
complimentary to most towns. 

First impressions are not always correct, but the mind 
registers pleasure or pain as the eyes: see beauty or 
ugliness and the visitor will no doubt classify the town 
even if unconsciously, as clean or dirty, depressing or 
inviting according to the condition of the streets, side- 
walks and buildings seen when entering the city. 

Remember your last trip out of town? and the home 
coming; old landmarks coming into view reminded you 
of what? a beautiful city or your work place, possibly 
both; but if so, it is the exception. The visitor does not 


your city? Other visitors may want to see these places 
if described by him in terms of admiration or pleasure. 

North Carolina is getting more advertising than ever 
and the town that is proud of itself as a living place, 
must show it, by greeting the visitor, with clean, neat 
well kept sidewalks and yards, fences ete. 

If you will take the trouble to look at the roads lead- 
ing into your town, you may find some of them very 
uninviting, others not so bad, one perhaps really clean 
and neat; but very few towns have beautiful approaches 
as they ought to have. 

Travel is getting heavier and heavier and dust will 
be raised on the best of roads making it difficult to keep 
gardens in the best shape, but shrubbery and shade 








Wovutp Tuis APPEAL TO YOou— 


know a good business town until he gets into it, he may 
have heard of it a hundred times, his mind possibly has 
earried a picture of industrious workers turning out 
vast quantities of well known articles, but here is the 
town itself, he says I shall now see for myself where so 
and so is. made, except as a reminder, the article is not 
interesting him, business may claim him in his home 
town, but now he is visiting around and every town he 
comes to makes a different impression on his mind to the 
one he carried there. That is one reason there’s so many 
of ‘‘him’’ going home he tells about his trip through 
North Carolina (no one can stop him, it seems to be 
the fashion) and how will your town be remembered ? 
Business only. Tobacco, Towels, Hose, Fertilizer, etc., 
ete., nothing more added to his previous knowledge of 


Or THIS? 


trees on the sidewalks will help both roads and gardens 
in general appearance, and although the visitor may not 
see much detail as he passes, the beauty of an avenue of 
trees or the restfulness of lawns and gardens makes 
him notice that this town is worth consideration, he 
knows some one is enjoying life in this place, that they 
are proud of their part of it, and the community looks 
cheerful instead of depressing. 

The visitor is receiving a good impression before he 
reaches the business section, and if it is exceptionally 
pleasing he is going to stop somewhere and look the 
place over. Otherwise he detours the business part 
and hurries on; hoping the next town will be inviting 
enough for him to stay at least long enough for dinner. 





Road Show More Popular Than Ever 


rT looks as though the greatest problem facing the 
American Road Builders’ Association is the dis- 
covery of a place big enough to hold its annual Road 
Show. When the applications for space in the Show, 
to be held January 5 to 9 next in the Chicago Coliseum 
and adjoining buildings, were opened it was found that 
the space available for heavy machinery was 200 per 
cent over-subscribed and the space in which high ma- 


chinery could be installed was 400 per cent over-sub- 
seribed. It is hardly necessary to say that this made the 
allotment of space an extremely difficult matter and a 
new arrangement of aisles had to be worked out before 
even an approximately satisfactory solution was found. 
It was, of course, necessary to make a uniform cut in 
the space applied for, but the exhibitors, realizing the 


(Continued on page, 22) 
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Economical Selection of Road Building 
Materials 


(Continued from page 4) 


We also have considerable quantities of waste or by- 
products from industries which may be successfully used 
in road building. For instance, slag, mine tailings, and 
chats. Slag may be used in hard surface construction. 
Mine tailings may be used instead of broken stone in 
various types of highways, while chats are used in fine 
graded asphaltic concrete and as a surface cover for 
treating water-bound macadam. In addition shells, 
cinders, and other materials of a similar nature may be 
used in sections where traffic is light. Such materials 
are serviceable and meet the demands of many local com- 
munities. 


Some parts of the country have an adequate and well 
distributed supply of materials suitable for concrete 
roads. Excellent deposits of coarse and fine aggregate 
can be found in many localities. Other sections are not 
so fortunate and are therefore compelled to use material 
which will not conform to the commonly accepted stand- 
ards. It is, therefore, the duty of the engineer to devise 
some means by which these materials may be used to the 
best advantage. In a discussion of the economic selection 
of material for concrete pavement, or foundation work 
there appears to be a necessity for some consideration to 
be given the methods of proportioning the material, as 
well-as the selection. If materials of this class of con- 
struction are to be economically selected it becomes nec- 
essary to depart from the standard tests which have been 
in vogue for some time. Tests have shown that Portland 
cement varies in quality, as cement from the same mill 
in certain districts varies almost as much as that. from 
several mills. These conditions should be corrected and 
the product made standard. 


With reference to fine aggregate there is considerable 
opportunity to work out the economic use of local ag- 
gregate, provided the Laboratory is suitably equipped to 
handle this work and afford intelligent direction and 
supervision over each given deposit. North Carolina, for 
instance, in general possesses what would be ordinarily 
claimed as inferior grade of fine aggregate. Deposits 
are found. somewhat. scattered throughout the State 
which vary considerably. in quality when tested by stand- 
ard test methods. The economic use of this material was 
made possible by the abandonment of the present stand- 
ard test for sand and a new method devised. This method 
consisted of testing each sand in concrete and comparing 
the results obtained with standard Ottawa sand tested 
under the same conditions. The coarse aggregate was 
standardized for this work and the amount of cement 
and coarse aggregate in both cases were kept constant 
per unit volume of concrete. The test itself is practically 
no more expensive than the present standard tests, but 
it was found by this test that many local sands were 
made available for use and made concrete as strong as 


other materials which might pass the standard require- 
ments by considerable margin. 


A survey of the local sand deposit situation in North 
Carolina indicated that but 18 per cent of the local de- 
posits would pass the standard test for sand, while the 
adoption of the new test method allowed over 90 per 
cent of the deposits to be utilized. An interesting fea- 
ture from the economic end was that while certain sands 
of finer gradation might not come up to the desired 
strength at the 7 or 28 day period, tests at 3 months to 
one year would in practically all cases show equivalent 
strength. a 


The economic selection of coarse aggregate is a very 
important matter. It has been found by tests that it is 
necessary to decrease the maximum size of coarse aggre- 
gate if we are to secure economic concrete. Experiments 
also show that large sizes of coarse aggregate render the 
slab much more susceptible to impact stresses than when 
smaller sizes are used, and that the size of the coarse ag- 
gregate should be considered in relation to the thickness 
of the slab, and by the adjustment of sizes of coarse ag- 
gregate we find that relatively inferior-local aggregate 
can be used instead of importing stone, which when 
tested under similar conditions shows a higher strength. 


Asphalt has a wide diversity of use in highway con- 
struction. Its products are serviceable for surface treat- 
ment work, as well as the construction of the higher types 
of pavement. 


It has generally been considered that asphalt surfacing 
should be laid upon monolithic foundations. However, 
there have been a number of old macadam roads reclaim- 
ed by utilizing these old roads as bases, and resurfacing 
them with an asphaltic concrete surface. 


In some states, especially those along the South At- 
lantie Coast, local deposits of marl or lime rock have been 
found which make an excellent foundation for a hard 
surface wearing course. This material is generally found 
adjacent to rivers or streams, can be easily excavated in 
the pit, and when placed on the graded roadbed and 
rolled with a 10-ton roller has sufficient cementing qual- 
ities to make a firm and well compacted foundation. On 


this base can be constructed a 1” wearing coarse of sheet 


asphalt surface mixture, which will give a type of pave- 
ment that promises to meet all traffic requirements for 
many years. : 


Each state has its own detail problem in regard to an 
economic selection of road building material. Highway 
research if practicably applied will solve many of these 
problems and be helpful in the expenditure of available 
funds for road building purposes. It is necessary that 
the research work be carried on in a systematic manner 
so that the results derived may be of assistance to other 
states in their road building programs. | 
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Development of Sand Asphalt in N. C. 


(Continued from page 5 ) 


partially designed by Mr. J. McK. Spears, Superintend- 
ent of the Company, formerly construction engineer for 
the N. C. State Highway Commission. This plant pro- 
duces a 2000 pounds batch, and has two drying units. 








Tuer Mixing PLANT 


The progress with which a large highway construction 
program may be carried out in any state, providing nec- 
essary funds are available, depends, in addition to 
weather condtions, on two main limiting factors, namely : 
the number of available competent contractors, and the 


ultimate quantity of road material available, and the | 


facilities for transporting these materials. As long as 
payments are assured the contractors, and there is a fair 
margin of profit in the work, the number of competent 
contractors will increase, so that is not the only limit- 
ing factor; but the main factor is, that no more miles of 
hard surface road can be built than there are materials 
available, at an economical cost. Furthermore, these 
materials must be transported to the job, and railroad 
facilities are always limited during the peak of construc- 
tion season. Therefore, the use of about 87% of local 
materials in the construction of a hard surfaced road, as 
in Sand Asphalt pavement, reduces the cost considerably 
and makes that much more cement, sand, stone and 
gravel available for other jobs which do not have local 
materials and releases a large number of railroad cars 
for duty elsewhere. © | 

In construction of Sand Asphalt pavement, it is first 
necessary to determine if there is a sufficient quantity of 
‘suitable sand available along the proposed project. 

On the first ten mile section of Sand Asphalt construc- 
tion in North Carolina, a sand pit was found which gave 
a sheet asphalt heavy traffic grading. The sand was 
practically pure silica, clean, hard and fairly angular. 
When investigations were later made for suitable sand 
to be used on a number of other Sand Asphalt projects 
in various sections, it was found that the sand available 
was similar in quality to the sand used on the first pro- 
ject, but uniformly much finer in gradation ; practically 
all of it passed a 40 mesh screen. 





To secure a sheet asphalt grading, it would be neces- 
sary to ship in coarser sand from some distant point and 
combine with the local sand. This would have materially 
increased the cost and defeated the purpose of Sand- 
Asphalt construction, which was the utilization of local 
materials, to secure a low cost of construction. The sug- 
gestion was then made that a uniform grading be main- 
tained between the 40 and 200 mesh, instead of the sheet, 
asphalt grading between the 10 and 200 mesh. This was 
done, and the work progressed on this basis, with re- 
sults that have been entirely satisfactory. ah 


Average grading of this uniformly finer graded sand 
is as follows: 


Pass 10 2.3% 
40 29.5 
60 14.7 
80 . 29.2 
100 ies 
150 2.1 
200 4.7 
EGtabs ISAs pe se 100.0% 


Varying from the standard sheet asphalt grading of 
sand, is a new development, and on lightly traveled roads 
is proving very satisfactory, and has opened a wider 
field for Sand Asphalt pavement, in that it provides. 
much greater areas, in which local sand may be used. 

The preparation of the subgrade is one of the most 
important details of construction. An important pre- 
requisite for the success of the Sand Asphalt pavement 
is a well drained subgrade, and one which offers a uni- 
form bearing surface. This is true of any type of pave- 
nent, but is of more importance in the case of Sand 
\sphalt, or any type of black base pavement as these 
pavements are more or less flexible, and under traffic will 
conform to any change or movement of the subgrade, re- 
sulting in an irregular surface and perhaps failure. 


The material in the subgrade of most Sand Asphalt 
projects in North Carolina is loose sand, and is pre- 
ferable because loose sand when confined offers a uniform 
and well drained subgrade, but on some projects the 
subgrade is sand clay, with a high percentage of sand.) 
The clay present aids in binding the sand under rolling 
and gives a hard subgrade surface. This sand-clay 
subgrade is proving very satisfactory, but on projects) 
where the subgrade is of this nature it is especially im- 
portant that good drainage is secured. 


In preparing the subgrade, it should be plowed and 
scarified to a sufficient depth to secure uniformity, har- 
row if necessary to break down hard lumps of sand and 
clay, shape to the desired cross section, and roll to ulti- 
mate compaction. If undesirable material is present in 
the subgrade, such as excessive clay, muck, vegetable mat- 
ter, or other unsuitable material, same should be exca- 
vated, thrown out of the roadway and replaced with’ 
sand. It is desirable to keep the grade of the pavement 
as high as practicable in low flat country, particularly, ; 
where swamps are encountered. 


ayiee, 
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The ideal set up for the plant is the case in which the 
road to be paved parallels the railroad, and the sand 
pit located about midway the project. The plant is set 
It is 


then possible to ship the Asphaltic Cement and filler on 


both convenient to the railroad and the sand pit. 


the railroad siding, and haul the sand from the pit to the 
plant by slip teams or mechanical devices. It is eco- 
nomical to set the plant as near the sand pit.as possible, 
so as to minimize the haul of the sand to the drying unit. 
This set up offers ideal conditions for low cost of 
construction. 

If the railroad does not parallel the projected highway, 
it is perhaps the logical set up to put the plant at the 
sand pit, and haul the Asphaltic Cement from the near- 
est railroad in trucks equipped with tanks, and haul the 
Where the set up is made off the high- 
way, it is sometimes necessary to build a driveway to 


filler in sacks. 


facilitate the movement of the trucks hauling the mix- 
ture. An asphalt storage tank and also a fuel oil tank 
equipped with heating coils should be part of the plant 
equipment, as it reduces demurrage on tank cars, and 
offers a reserve supply of asphalt and oil. For hauling, 
it has proven more economical to use light pneumatic- 
tired one ton trucks. 

Sand Asphalt pavement is being constructed in widths 
of 10, 16 and 18 feet. 


of sand asphalt pavement is needed and funds must be 


A very large number of miles 


conserved as much as possible in order to secure the high- 
est mileage possible. Therefore, in undeveloped sections, 











OxLp: RoAD BEFORE PAVING. 


a 10 foot width has been adopted; whereas, in the more 
populated sections and near cities and towns, 16 and 18 
feet sections have been adopted. In later years, if traffic 
demands it, it will be easy to widen the 10 foot section, 
but at present, traffic is so light, that the 10 foot section 
is sufficient. Of course it is necessary in vehicles pass- 
ing to get the right wheels on the shoulder; therefore, 


shoulders are being constructed of sand, with a two or 


three foot section adjacent the pavement of sand-clay, 
topsoil, or any available material which will offer a bear- 


ing surface for vehicles turning out on to them: If this 


material is not available, every effort is made to get a 
stand of grass growing. . 

The grade is built up 30 feet wide, whether the road 
is built 10 or 18 feet wide. 

Forms are used to confine the pavement during rolling 
and to protect its edges from traffic after completion. 
The forms are 2’ x 8” Cypress or Long Leaf Pine, 10 
to 15 feet long, and are held in place by 2’ x 4” stakes, 
24”” long, spiked to the form at about 2-feet intervals. 
The forms are set to line and grade by the form setting 
gang, and are followed by the fine grading gang which 
completes the grading and prepares the subgrade prop- 
erly, prior to the laying of the base course. 

The base course is composed of about 93% local sand 
and 7% asphaltic cement and requires only about 45 
seconds mixing to produce a homogeneous mixture. It 
is prepared at the plant similar to any hot mixture. The 
base course temperature when delivered to the road 
should be 275 to 325 degrees F. It is dumped upon a 
steel dumping board to protect the mixture from the 
loose material on the subgrade. The mixture is shoveled 
into place and raked to sufficient depth which is checked 
by a template to give 3” finished base, after ultimate 
compaction with an 8-ton tandem roller. Rolling is done 


longitudinally, beginning at the sides and proceeding 
toward the center. The finished surface of the base is 











THE FINISHED RoaD 


checked for. irregularities, with a 10 foot, straight edge, 
and patches made if necessary. Every effort should be 
made to get the surface of the base smooth, for reason 
that the top will conform to it: 
the base course ranges from 1.80 to 1.85: 


The average density of 


The wearing surface, or top course, consists of about : 
10.5% asphaltic cement; 15.5% filler; and 74% local 


(Continued on page 21) 
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The Influence of Good Roads on Public 
. Health and Social Welfare 


(Continued from page 8) 


they, too, and their development, were dependent upon 
good and efficient means of transportation. 


In 1906 it was found that the geological formation of 
extensive portions of the Philippines was such that fair 
likelihood existed of obtaining artesian water for drink- 
ing and domestic use to replace the unsafe and in many 
instances actually dangerous water supplies that the 
people had heretofore been compelled to use. 


The first wells were drilled within easy reach of the 
railroad, because the transportation of heavy drilling 
apparatus was thus facilitated. In some of the towns 
where the first wells were drilled the death rate fell as 
much as 50 per cent in the first year after safe water 
became available. The decline in deaths was due to a 
diminution in intestinal diseases, dysenteries, et cetera, 
and was especially noticeable among infants and chil- 
dren. 


Following the excellent results obtained from the first 
wells drilled, the demand became so great and so insist- 
ent from other towns and villages that well drilling appa- 
ratus could hardly be obtained with sufficient rapidity 
to meet the situation, and in order that demands be met 
as rapidly as possible the drilling apparatus followed 
such roads as existed or were passable, drilling as it pro- 
ceeded, but of necessity omitting such towns as were 
difficult of access. As soon as good roads became avail- 
able the drilling of wells progressed with much greater 
rapidity, drilling apparatus was used to much better 
advantage, and towns and villages that formerly had to 
be passed by were provided with wells. In all, something 
over 2,500 wells have been provided, and the statement 
has been made that probably over one-half of the popu- 
lation of the Philippines now have safe water for daily 
use. 


It is not improbable that the provision of good water 
has contributed in larger measure than almost any other 
factor in the reduction of the death rate in the Philip- 
pines from its former average of 40-45 per 1,000 popula- 
tion to its present average, 20-25 per 1,000, and to an 
increase in population from about 7,000,000 as shown by 
the official census of 1903 to over 10,000,000 as shown 
by the official census of 1918. The increase in popula- 
tion shown was not due to immigration, as immigration 
has always been a negligible factor. It is generally con- 
ceded that the increase can be ascribed to two principal 
factors, namely excess of births over deaths, due to de- 
crease in death rate, and to a more complete census in 
1918 on account of better transportation facilities and 
improved means of communication. 


The same influence of good roads on social betterment 
and improvement in housing and living conditions has 
been so evident in the United States and in other coun- 


tries, and has become so much a part of our everyday life 
that it no longer attracts attention. It will suffice to call 
to mind the experiences of our cities and towns when new 
additions, extensions or suburbs have been opened, and 
roads, streets, car lines and bus services have been placed 
in operation. 


On the recent trip of the Pan-American Highway Com- 
mission through various States, one of the most notice- 
able features along the entire route traveled was the 
hundreds of new houses recently constructed or under 
construction, and the great numbers of houses already 
constructed that were being repaired or were having 
additions built. In numbers of places sidewalks were 
being constructed parallel to the highways, lawns were 
being prepared and gotten in shape, trees were being 
planted, barns and outbuildings were being repaired and 
painted, and new fences of more permanent and orna- 
mental types than formerly were well under way. 


From the educational standpoint, new school houses 
were being built, or old ones were being enlarged and 
repaired. Regular bus services were provided to carry 
children to and from school, in some instances without 
charge, and in other instances at very low cost. This 
neans that an increasing number of children will have 
the advantage of grade schools and high schools, whereas 
under former conditions they were forced on the average 
to be satisfied with primary or lower grade educational 
facilities. | 


From the standpoint of social service, dispensaries, 
children’s clinics, both medical and dental, and maternal 
and babies’ clinics are more readily accessible where 
good roads are available, and many lives are saved due 
to more prompt medical treatment and many illnesses 
are prevented, and inherited or acquired defects are 
ameliorated or-removed before serious damage is done. 
Physicians, visiting nurses, public health nurses and sim- 
ilar helpful agencies have their efficiency increased many 
fold, and can e¢arry service to ever-increasing numbers of 
families and persons, thereby raising the standard of 
living, improving personal hygiene, reducing sickness 
and death rates, and increasing health and happiness to 
the individual through making it possible for him to be- 
come and continue to be a useful and productive member 
of the body politie. 


From the standpoint of recreation, interchange of 
ideas, broadening of the individual viewpoint, and de- 
velopment of the imitative faculty, so as to afford op- 
portunity for the individual to see what his fellow-man 
is doing and to understand him better and to adapt to 
his own and his family’s use those things that he has 
seen that may seem to him good and useful, good roads 
have been and will continue to be absolutely indispen- 
sable and of prime necessity—American Highways. 
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STATUS OF STATE WORK IN NORTH CAROLINA 


Projects Under Construction 






































COUNTY LENGTH TYPE ESTIMATED COST || BEGUN CONTRACTOR 

Besautorpas--- oes 8. 62 Graded |$ 50, 020. 00 4—8-24 | H. M. Beasley. 
Beaatorte sees ca ee ee Recon. Br. 16, 190. 00 10-25-22 | State Forces. 
Beaulortes. Sue ose eee Recon. Br. 18, 260. 00 5-29-23 *| State Forces. 
Bertie22 ee eee 19.30 Graded 129, 400. 00 5-28-23 | Nello Teer—Atlantic Bridge Co. 
Bertieis (tes 12.00 PriC; 347, 017.00 8-22-24 | Frank Mitchell Construction Co. 
@howan=s2s22222" 12.20 S. A. 121, 000. 00 4—9-23 | State Forces. 
Choy an-Perqui- S 

TAN See Bey hed ee 11.83 PACs 326, 300. 00 5-15-23 | Sm th Brothers, Inc. 
Curritucke ne 3.40 ae: 17, 840. 00 10- 10- 23 | State Forces. 
Gurntuck {eee = 29. 90 405 USE 123,360.00 || 11—7-23 | State Forces. 
Hdgecombere-: 3 |S2e eee Recon 8, 990. 00 6-12-23 | State Forces. 
Edgecombe- -- ---- 292 POU: 288, 480. 00 11- 15-23 | Public Service Production Co. 
Gates. AA Be 15.95 ‘Dare 157, 130. 00 8-22-22 | Bacon & Moore—W. D. Murray—Saddler Corp. 
Gates- Pasquotank_| 14.07 Gravel 213, 250. 00 1-17-22 | C. W. Lacy—Pittsburg-Des Moines Steel Co. 
Northampton- : 

Hahttax 4 22 eee Bridge 381, 910. CO 2-28-23 | Pensacola Shipbuilding Co. 
Halifax-Edgecombe| 8.76 please 220, 680. 00 8—8-23 | J. P. Dicus—J. A. Peterson. 
Hertford-Bertie___| 6.42 ase : 60, 780. 00 8—8-23 | Nello Teer—Atlantic Bridge Co. 
Herttord..22, Sas "6.98 sas Ae 252, 163. 00 9—8-24 | Roberts Paving Co. 
Hertford-Gates____|___--_-- Bridge 148, 410. 00 4-15-24 | Roanoke Iron and Bridge Co. 

Hy deg 226627 Bee. 10. 89 Se x 137, 180. 00 1-15-23 | O. A. Mann & Co. 
Mia nui ete eee 19.30 PG, 551, 800. 00 3-20-23 | W. T. Hadlow. 
Martinw=. 62 = es 17.51 Graded 214, 350. 00 4-24-24 | Nello Teer—J. A. Peterson. 
Nishi Sel ae 12.16 ssh 49, 110.00 4-28-24 | J. F. Mulligan Construction Co. 
Neehiace es. Ba 14. 96 PG - 448,490.00 6-15-23 | Public Service Production Co. 
Noithampton____- 20. 48 4 117, 260. CO 7-17-22 | Virginia Contracting Co.—Bacon & Moore. 
Northampton____- 16.30 aS: 107, 230. 00 8-27-23 | Nello Teer. 
Northampton’ oo)\".c.. +2 Recon. Br. 3, 660. 00 5- 23-22 | State Forces. 
Pasquotank: se ese ee Recon. Br. 4,330. 0C 4-10-22 | State Forces. 
Perquimans-Pas- 
quotank? os 225). {222 aes 239, 450. 00 8-25-22 | Williams & Williams. 
Perquimans<.-2- 2a 9. 96 PAC: 249, 190. 00 10—8-23 | Smith Brothers, Inc. 
Pitt 252 eae 3, eee oo re Bridge 32, 340. 0G 3-27-22 | B. J. Boyles. 
Pitha> 4 Sse 14. 35 Be. 481, 940. 00 10—6- 23 | Groves & Shephard. 
Pitt Rie Ss ie 4.43 Pei. 171, 700. 00 11-15-23 | Public Service Production Co. 
[Ryrrell oA o2te  A05 Bl epee Take Recon. Br. 7,510.00 7-21-22 | State Forces. 
Cartereteess= na ee 13.68 De AN. 240, 000. 00 4- 30-23 | State Forces. 
Carteretoon tn. fe tt cae Bridge 20, 540. 00 3-27-24 | Roanoke Iron and Bridge Co. 
Craven Jae 3 ee ebaeee Recon. Br. 20, 000. 00 10-25-22 | State Forces. 
Graven era 4 |. aeemees Recon. Br. 40, 000. 00 11—5-23 | State Forces. 
Craven _ eee Se 10. 43 A. C. 447, 200. 00 8—1-23 | F. G. McGuire—Eagle Engineering Co. 
aj Dupin a2 hes. fee some Recon. Br. 3, 820. 00 1-13-23 | State Forces. 
Duplins- ee 10. 00 S. A. 305, 490. 00 2-23-23 | Highway Engineering and Construction Co. 
Johnston. iis. 28 _5 .51 Grade 84, 250. 00 1—9- 24 | Jameson & Bro.—Dameron & Sparling. 
Lenoirs Se. a Eo ec Recon. Br. 3, 930. 06 5-25-24 | State Forces. 
Panilico. sss 358 10. 82 Grade 132, 198. 00 9—2-24 | J. F. Mulligan—R. W. Curtis. 
iPamilicoteeus aa 7.20 Grade 50, 263. 00 9—1-24 | J. F. Mulliigan—Bradley & Gooch. 
San psone == ae 13°12 8. A. 301, 560. 00 2—4--24 | Highway Engineering and Construction Co. 
Sampson. you ae. 9.5 8. A. 185, 070. 00 10—8-24 | Hudson & Scruggs. os 
Bladen +5 1225 Bridge 286, 470. 00 11--26-23 | J. A. Plott—Atlantic Bridge Co. 
Columbus===e2 see ia? A. C. 364, 900. 00 5-19-24 | Coastal Construction Co. 
Cumberland______ 11.07 PA. 395, 970. 00 6-15-22 | Alabama Concrete Prod. Co—Hobbs & Peabody. 
Gum berland? 325. a) Gabteaes Recon. Br. 25, 000. 00 9—6-23 | State Forces. 
Cumberland___-___ “ip a3 Cone. 174, 080. 00 7-30-24 | Alabama Concrete Products Co. 
Onglows.2. 2.2.83 18.5 S. A. 200, 000. 00 6-15-23 | State Forces. : 
Pander sa oe 8.98 |W. B. Mac. 185, 200. 00 3—6-23 | C. W. Laey. | 
Pender. a4i1-2ee * 11.99 S. A. 264, 300. 00 6-25-24 | Highway Engineering and Construction Co. 
| }Robeson-___------ 19/804 BiG 646,200.00 | 94-22 | Jas. O. Heyworth. 
Chatham — seer 6. 92 bags t 38, 500. 00 8—1--22 | W. N. Thompson. 
Chatham stains 7.01 Gravel 82, 500. 00 2-17-23 | C. G. Kershaw. 
Chatham: _.. 2.22. 11.25 Grade 141, 870. 00 12—1-23 | W. W. Tuck & Son—Atlantic Bridge Co. 
Aurham 9s 092 8.80 P.O} 252, 590. 00 11-15-22 | L. L. Tindall. 
Eramichin es se aed 8.23 Grade 60, 060. 00 10-20-23 | J. A. Marrow. 
Granville... =... 6.94 Pee 261, 400. 00 3- 21-23 | R. B. Sandidge. 
Granvillebseaaeeen 3.83 aes: 42,180.00 8-25-23 | Micheaux Construction Co. 
Flarnety= eee 10. 74 Gravel 101, 710. 00 5—8-23 | F. P. Holden—T. J. Newell. 
Elarnet ye ae 3.82 PAC: 158, 320. 00 7-16-23 | J. M. Gregory—T. J. Newell. 
Lee-Harnett_____- od) Gravel 32, 000. 00 8-29-23 | State Forces. 
Po ee: AOS 2.50 | Grading 29, 020. 00 2-21-24 | Austin and Ritchie, W. B. Boyle Co., Inc. 
Urangess unr. da 7.32 Pine: 253, 370. 00 5—1-24 | L. L. Tindall. 
Person, e221 o 8 O 11.24 PoC. 327, 170. 00 8 14-22 | Porter & Boyd. _ 
‘Persone ee 11.58 fa 85, 470. 00 8-13-23 | Micheaux Construction Co. 
Wanées 2a aoe 4. 66 aS: 84, 110. 00 2-11-24 | C. A. Ragland—Rhyne & Kitchen. 


Vance. ee 11.43 Grade 59, 197. 00 8-28-24 | C. A. Ragland. 
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STATUS OF STATE WORK IN NORTH CAROLINA---Continued 


Projects Under Construction (Continued) 
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NO. COUNTY LENGTH TYPE ESTIMATED COST BEGUN CONTRACTOR 
Aeawla Waker 2. soe o. 7.35 "| Graded |$ 92, 820. 00 5—4-23 | C. G. Kershaw Constr. Co.—T. J. Meeai 
Bee tn Wakers 2. 2b Va 7.81 Bs.Gs 271, 100: 00 4-17-24 | R. G. Lassiter & Co. 
486 Waker. . 2 ea 9. 04 ees 49, 500. 00 4-11-23 | O. A. Mann & Co. 
493{Ty7 Wartetie j.5404-2. 3.88 | Bit. Mac. 77, 870. 00 7-27-22 | Porter & Peck. 
495 Wiarrentsesnae see 7.96 TS: 69, 930. 00 9-18-23 | J. A. Marrow. 
513 Caswell oo. es. 16. 34 eye 200, 490. 00 1—8-24 | Nello Teer—R. W. Curtis. 
528Ex | Davidson--------- . 93 PGs 29, 990. 00 6-29-23 | Hagedorn Construction Co. 
535 Guilford e252 7.78 pac, 282, 550. 00 9-21-22 | Leaksville Lumber Co. 
fos7T oe \Guilkord.-=_—2.-< 10. 99 Pe. 420, 480. 00 4-29-24 | Zeigler & Dalton—Kiker & Yount. : 
556 Montgomery ----- 3.07 Ax C: 82, 140. 00 9—4-23 | R. G. Lassiter & Co. 
568 INGOORCM ees zien Ot: 11. 96 Graded 91, 650. 00 4-29-24 | J. F. Mulligan Constr. Co.—E. A. Wood & Co. 
570 MIGOLeS.2 soe. PV ani} Ta 89, 800. 00 5-22-23 | A. B. McDonald. 
Sgn a ieandolphis 22 < 6. 2.}-2.---2- Br. 45, 630. 00 7-15-24 | Dameron & Sparling. 
582 Randolphi = 2 222. 16. 60 Eas; 55, 000. 00 11-6-24 | Jamison & Brothers. 
588 Rockingham ----- 7.98 Le: 266, 520. 00 4-11-22 | Cheatwood & Driscoll. 
592 Rockingham ----- 8.22 ize Oy 310, 100. 00 10-20-23 | Zeigler & Dalton—J. L. Brinkley. 
608 PRR ae ee ee 7.85 A. C. 361, 020. 00 9-27-22 | Lampton & Burks—J. A. Peterson. 
GUS ae eAmsonte oo ee S105 Grading 51, 280. 00 7-20-23 | Ben F. Teeter—J. A. Peterson. 
611 GBORee - deren cee 5. 94 iG? 194, 200. 00 9—1-23 | Jas. O. Heyworth. 
614{f, A cabarrus: 2-0. o.- 9. 20 en. 354, 080. 00 7-21-22 | A. L. Harris—Oliver & Costello Brothers. 
616 (Cabarrusseee= eee 8.59 8: 120, 220. 00 4-11-23 | Lee J. Smith—L. M. Lefler & Smith. 
617 @Wabarrus==..—-—=- aU ‘ALC. 68, 843. 00 7—1- 24 | Noll Construction Co. 
629 Catawhbas2=22252- Teoe PEGs 258, 660. 00 6—5-22 | A. L. Harris—R. M. Thurmond & Co. 
640 Iredell =ameae seas 8.17 | Bit. Mac. 181, 990. 00 9- 26-22 | W. E. Graham. 
641 Tredelleo 09-222". 3 8. 04 ATG. 305, 690. 00 10—9-23 | Iredell County. 
643\ 467 Iredell zeae as ees > 8. 57 AaG 321, 610. 00 5-21-23 | Stearns Brothers. 
piGA «| Lancoln 222222. ~ 9.88 Graded 44, 060. 00 1—4-24 | J. F. Mulligan Constr. Co.—Harris & Spaulding. 
647 Lameoln: Dees oa: 7.10 PaO 250, 100. 00 6—5-22 | A. L. Harris—R. M. Thurmond & Co. 
parBa i bincolys 322 2 sul sesso Bridge 24, 350. 00 1—4- 24 | J. S. Bowers. 
CASA aialincolme = =o. 58 5.03 Graded 53, 450. 00 1—4- 24 | Gus Ginn. 
653iF A Mecklenburg_-_--- 9.55 A 304, 800. 00 10—9-~22 |, Union Paving:Co. 
659''45| Mecklenburg____-- 7.93 Graded 50, ORG: Ue ea es eee County Forces—Luten Bridge Co. 
659B | Mecklenburg_----- 7.93 AC. 255, 030. 00 10-22-23 | Mecklenburg County. 
662A | Richmond_---_---- 6.19 Graded 72, 730. 00 3-18-24 | T. W. Chandler—Yadkin Construction Co. 
666 Richmond__------ 4.65 PEGs 175, 050. 00 1—8- 24 Con R. Martin & Co. 
671 Rowan ses 2)... 7.34 uA. 310, 720. 00 3-20-23 pe ea Constr. Co.—Atlantic 
ridge Co. 
672 Howat 2 soo c es a5: 3. 56 ASG, 162, 130. 00 8-27-23 | Stearns Brothers—J. A. Kreis. 
677 Scotland-Robeson 8.6 PAG, 286, 350. 00 4-26-22.|' P. R. Ashby—J. B. Murphy. 
1679 Scotland . 2:82 522k pil Pit. 402, 070. 00 7—1-23 | P. R. Ashby—E. T. Gwathmey. 
686 Stanlyaer A os 16.51 Graded 104, 660. 00 12-11-23 | Lee J. Smith—J. L. Brinkley & Sons. 
p80 f.Union.2.- 22-222: 9.5 Pat 307, 180. 00 9—1-23 | Jas. O. Heyworth. 
702A | Alleghany_._-__-- 7.75 B. M. 245, 300. 00 10-31-22 | O’Brien Const. Co.—Luten Bridge Co. 
702B | Alleghany- ------- 6.49 Gravel 84, 382. 00 11-16-23 | Turner-Hartsoe—Luten Bridge Co. 
1712 Meher tans sev. 11.06 Gravel 197, 690. 00 10-24-22 |: J. T. Plott. 
714 nee Cera 5.33 Gravel 37, 500. 00 5-19-24 | State Forces. 
720 Caldweloneeres. | oe Bridge 39, 920. 00 3-17-24 | W. C. Carter-Berry-Fortune Const. Co. 
721 Caldwell __..---- - 13.75 ak 168, 680. 00 4-14-24 |. J. T. Plott—Harris & Spaulding. 
750 Gtokeseoe. ... S24. 14. 86 ews 91, 820. 00 9-15-21 | J. F. Mulligan Constr. Co.—Lee J. Smith. 
aOR ob etokes™ 22... -.202 6. 83 ie 8: 138, 400. 00 1—4- 24 | Mulligan Constr. Co.—Piedmont Constr. Co. 
[65x P Surry soles 55} 10. 54 Graded 164, 130. 00 10-24-23 | McDowell Contiacting Co.—C. A. Heilig. 
WO Wateaupes 2 o.<~- 8.90 Gravel 93, 500. 00 4-16-23 | State Forces. 
771A | Watauga--_-___---- 2.50 | Bit. Mac 30, 000. 00 9—7-22 | State Forces. 
780 Witkes@e cel’ 8 7.83 Recon. 25, 000. 00 11-25-21 | J. F. Mulligan—State Forces. 
780B | Wilkes-Alleghany__| 5.39 Grade 106, 053. 00 9-24-24 | J. F. Mulligan. 
7831 NV hee ce Sears ieee 50 Recon. 250, 000. 00 8—8-21 |' J. F. Mulligan—State Forces. 
790 Wadkine-. 225-20 - 10. 12 Pee 339, 450. 00 4-24-22 |: Pittman Construction Co. 
802 Pawel ea a sas Se 5. 68 Graded 118, 070. 00 7-30-23 | Hughes & Rae. 
Rt ae Durkeg. 22. 2 2c. 4.89 Grading 61, 770. 00 7—6-23 | M. A. Kolloch—Padgett & Justice. 
See burkec. 20.5... - 6.17 fe 195, 367. 00 8-11-24.|' Overstreet & Nance. 
836A | Henderson_______- 9.10 Grading 175, 980. 00 5-23-24 | J. B. Hawkins—J. L. Von Glahn & Co. 
836B Henderson________ 9.51 mi Os 311, 250. 00 §—6-24 |1J. M: Gregory & Co. 
847 McDowell. oss... 3. 84 Graded 107, 580. 00 10-19-22 | C. W. Lacy—Oliver & Costello Brothers. 
849 WMeDowells =. . 14.00 Gravel 75, 000. 00 10—2-23 | State Forces. 
52 McDowell_______- 10. 85 BIG 237, 960. 00 5—7-24 | Appalachian Construction Co. 
360 Mitchell 5.58 |W.B. Mac 157, 840. 00 4-21-22 | J. ne eee Constr. Co.—W. H. Anderson. 
onstr. Co 
S820 | Rutherford. -..~-.}-.--.--- Bridge POSS002 00 tats ee seek State Forces. 
888 ianCey sease 22 aS 15. 22 W. B. Mac 308, 000. 00 6-23-24 The Luck Co. 
891 Vancey...2-_---- View Grade 36, 404. 00 11-28-24 |. W. H. Anderson Constr. Co. 
900 Buncombe--- - ---- 9.09 Grade 195, 902. 00 8-25-24 |'W. E. Graham—J. M. Gregory & Co. 
901/F ae Buncombe.------- 7.52 Parc. 359, 730. 00 11—6-22 | R. C. Stevens—A. J. Wardrep. 
902 Buncombe_______- 4.95 PG: 236, 110. 00 10—8-23 | Wilson Construction Co.—R. G. Rand. 
913 @herokees=.22 2 5—= 10.33 |W. B. Mac. 99, 550. 00 8—8-22 | Mills-Williams Construction Co. 
940; ,| Haywood_-------- 7.13 |W. B. Mac. 112, 550. 00 4-14-22 | Alexander & Patton—H. A. Brown & Co.' 
ER Te eae inte eae Wares 409,680.00 | 5-14-23 | A. J. Wardrep. 
944 Ext] Haywood___------ 1.45 A. C. SIGGOLOUs Sees = sae 2 State Forces. 


_—————— ll... 2.-.rXnXX a-X-XQQGGS 
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NO. COUNTY LENGTH TYPE ESTIMATED COST BEGUN 
951 JacksonLes 2osc-* 4 11.58 |W. B. Mac.|$ 269, 540. 00 8-17-22 
952A? | Jackson2> 2-7 ae 10.35 Graded 220, 000. 00 8-17-22 
953 Jackson= == -— aes 12.72 Graded 118, 200. 00 7—1-22 
962 Macons tee es ee 13.58 |W. B. Mac. 177, 840. 00 5-19-22 
963 Macondsss=--=5 82 8. 68 Graded 125, 220. 00 11-10-22 
964 Mactne:s 22. 22528 2.85 Gravel 15, 000. 00 11—1-22 
971 Madison=- 222203 6. 74 Gravel 183, 090. 00 5-15-23 
972 Madison 22242 -" 6. 60 Grading 50, 000. 00 4—6- 23 
975 Madison@ ease. oa 4.0 Grading 25, 0CO. 00 38-25-24 
980 Macon-Swain- - - -- 17.84 |W. B. Mac. 278, 050. 00 3- 20-22 
990 Transylvania _--_-_- 8.87 |W. B. Mac. 158, 020. 00 6—5- 22 
991 Transylvania _-- - - 7.08 Graded 156, 650. 00 8— 6-23 

Projects Completed 

NO COUNTY LENGTH TYPE APPROXIMATE COST | COMPLETED 
100 Beautort-.25 ge2see 10. 50 RoC. 118 396, 580. 00 3-15-23 
101 Beal ortiz ose 4.23 BP. 7G; 146, 820. 00 2-15-24 
103 Beaiorh soos: . 03 Rae: 1, 740. 00 7—3- 22 
105A*. |) Beavtorte 22.2 ee 2.00 PC. 72, 560. 00 7- 16-23 
1055 4 ‘BeaGicrt 2222-772 5. 04 Bc, 154, 300. 00 4-15-24 
106 Bertiel®: 2. See TAZ ans. 70, 480. 00 12—3- 23 
108 Bertie... fseeesk Gane cones Sheet. P. 14, 540. 00 1-17-24 
110 Camden. aes 271 Rz €! 123, 910. 00 7- 20- 28 
113 Chowar 2-.2.--222 10. 32 Graded 55, 060. 00 3—1- 23 
114 Chowan-3- 28s2--— 10. 40 Graded 52,570. 00 4-14-23 
125 Edgecombe----. -- 15.11 AG. 421, 480. 00 4-23-23 
129 Edgecombe- - - - --- 8.10 AS ASE 36, 000. 00 1-12-24 
132 Gates se. cheers. 10. 90 SS 69, 950. 00 2—1-24 
137 Halifax’ 2 s.s ce 5.95 PoC. 229, 810. 00 1-19-24 
138A | Halifax- 

Northampton---| 12.59 Sa: 132, 820. 00 5-14-24 
139 Halifaxe ste sseae 0. 55 Sac: 20, 830. 00 8-25-22 
140 Haliiax:. 36 coe ee Bridge 11, 060. 00 5—5- 22 
145 ilertiord ees. 12.88 Graded 139, 590. 00 11-23-23 
147 Hertford-Bertie_--| 17.36 Graded 122, 250. 00 5-23-24 
151 Tivde = eee. == 4.30 ess 84, 000. 00 3-28-24 
154 Mariingee See aca8 11.27 A. C. 407, 940. 00 11-16-23 
1548 SlaMiartine 222222 oo5 1.34 AIC, 43, 830. 00 10—8- 23 
155 Martins === 19.3 8. C. 128, 100. 00 8—9- 28 
157A) "Martin =o ses oe 12.41 ies) 102, 530. 00 3—5-24 
15/6 @. Maruti 22-2 oe 12. 36 4 at 104, 180. 00 5- 13-24 
159 Nash se Sere ee 11.22 S.C, 98, 990. 00 7-30-23 
160 Frklin.-Wake-Nash| 9.81 8. C. 54, 000. 00 3—7- 23 
166 Northampton_-_-- 47 Bridge 24, 190.00 9-14-22 
174 Pasq.-Camden_---| 2.40 Cord. 70, 820. 00 2-29-24 
175 Pasquotank _----- 9.50° | ~ Brick 222, 213.00 4-19-23 
178 Perquimans_------ 1.0 ASC: 29300 [00 Reema es 
183A) Withee ese oe 13. 54 PG: 390, 180. 00 9-20- 23 
184 Pitta teas 7.14 Pie: 228, 670. 00 9-25-23 
185A) Pitts Soe eee 14. 35 Graded 3) 470. 00 8-13-23 
1858 @ Pitt ee eee eS 5, 180. 00 1- 20-23 
186 Pitt. 22) oot eee 9.57 Ro CG 248, 360. 00 8—5- 22 
189 Pitts le oe 5.30 © PG 193, 370. 00 4-18-24 
191 awrrellt ss eee 6.91 8. C. 81, 550. 00 2-16-24 
195 Washington_-_---- 15.18 5, °C; 76, 660. 00 3-19-24 
196 Washington___---- 14. 93 aes 89, 100. 00 1-19-24 
200 Carterct-@=0 13.68 Graded 137, 3800. 00 1-23-24 
201 Carterets==esee= 14. 14 Grade 90, 760. 00 7-16-24 
207 Craven==2it ees 3.00 Gravel 3, 810. 00 11-30-22 
208 Cravenses 2 eee 4. 50 Gravel a 400. 00 11-25-22 
209 Craven ess eee 2.65 Re C 119, 470. 00 1-28-22 
210 Cravensiaae ars 8. 34 ASG. 305, 410.00 12-26-23 
211 Ciavenseu soe saee = 9.93 A. C. 269, 616. 00 5- 16-28 
218 Wayne-Duplin----| 16.06 Graded 97, 190. 00 2-24-23 
219 Duplin-Lenoir___-_- 15.80 Grade 159, 500. 00 8- 80-24 
220 Wayne-Duplin__--| 14.53 A. C. 394, 300. 00 7—3- 24 
227 TOCNOM sot e ee 6.81 A. C. 235, 540. 00 J- 25-23 
230 Greene.22 45-80 5.40 ae So 220, 570. 00 4-26-24 
236 Johnston 2522 -2-6 4 14. 83 A. -G? 475, 320. 00 7—2- 24 
245 Jones ie eas ee. 15. 80 Pi CG 407, 090. 00 4-18-24 
254 Lenoir 5 = see ees ol 2s oes Bridge eh 420.00 5-27-24 
255 LONGI Eten ace . 82 S. A. 30, 380. 00 10-30-22 
256 Lenoit's>_ genome eae ee Bridge 64, 040. 00 8-13-24 
263 Panlicos. sesasass 12.03 A. C. 291, 880. 00 10—8- 23 


CONTRACTOR 


R. H. Wright & Sons—W. T. Moore Cone. Prod. 


Co: 
Brooks-Calloway Co. 
C. C. McCabe. 
O’Brien Constr. Co.—Griffin Constr. Co. 
Costello Bros. —Brooks-Calloway Com, “i 
State Forces. 
Reynolds Constr. Co.—Moore Cone. Prod. Co. 
State Forces—C. M. Dicus. 
State Forces. 
Costello Bros.—Condon & Condon. 
Sam L. Davis Constr. Co.—R. C. Stevens. 
Gibson Construction Co. 





CONTRACTOR 


_W. T. Hadlow. 


Public Service Production Co. 
R. G. Lassiter: 

J. L. McGhee Contracting Co. 
Public Service Production Co. 


_J. F. Mulligan Constr. Co.—Boney & Hostetler. 


KE. T. Gwathmey. 

‘State Forces. 

Nello Teer—Gregory & Talbot. 

» Battershill & Goode—Chandler & Ragland. 
R. G. Lassiter. 

State Forces. 

J. A. Marrov. 

O. F. Leighton—A. é. House. 


Nello Teen Richards Bros. 
' Chandler & Ragland—Porter & Peck. 


Von Glahn & Talbott. 

Jamison & Brothers—Atlantic Bridge Co. 

. Nello Teer—Atlantic Bridge Co. 

_C. W. Lacy—Porter & Peck. 

So. Willite Paving Co.—O. F. Leighton, Inc. 
State Forces. 

J. P. Dicus—J. M. Gregory. 

Jamison Bros.—J.: A: Marrow. 

J. F. Mulligan Constr. Co.—Batson-Cooke Co. 
J. A. Kreis & Co. 

Chandler & Ragland—Southern Dray Co. 
_W. D. Murrey—Sadler Cory. 

_D. E. Williams. 

‘County Commissioners. 

Built by Town: 

‘8. J. Groves & Sons. 

Public Service Production Co. 


J. A. Marrow. 
‘Force Account. 


»Cheatwood & Driscoll. 

Smith Bros.—Pittsburg-Des Moines Steel Co. 
|C. W. Lacy—M. M. Jones. 

if M. Lee & Co. 

'W. N. Thompson. 

Eagle Engineering Co.—Batson-Cooke Co. 


‘Duplin Construction Co.—Batson-Cooke Co. 


‘State Forces. 

State Forces. . 
‘Eagle Engineerir g Co. 
‘West Construction Co.—A. P. Gilbert. 
Union Paving Co. 

'C. W. Lacy. 

Chitwood & Carpenter. 

‘Union Paving Co. 

West Construction Co.—Union Paving Co. 
\Smith Bros.—Pittsburg-Des Moines Steel.Co. 
'R. G. Lassiter & Co. . 
Hyde & Baxter. i 
‘Roanoke Iron and Bridge Works. 
‘West Construction Co. 

Englehardt-Kuehn Co. 

Union Paving Co. 
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COUNTY LENGTH 
Graven=PamlucoL ss |22ss. 222 
Sampson ---- _-| 16.47 
RETO 02610) (sees hares ei 3.76 
Sampson a= ees | eee 

Biv Cea rene 5 10.01 
NWraies wae eee |e ore 
CRE en Gene 14. 22 
Wilsons jo. ei at 7.63 
Walger aie, eee eg ae 
Wilsonart 0.31 
WV TAG sia oe Ce 8.99 
Wall Sortie pareteans 2 RE Nees 2 Th es 
Walsonteeees ce) 9.92 
Bladen = to 22 Son 11.99 
Biacdense ss semee 13.17 
‘Brunswick sees 0.5 
Brunswick____-__- 9.77 
Brunswick. 3. 44 
Brunswick______—- 15. 82 
Brunswick_.-...-- 1194. he 
SPUNS Wie eon eee ae see 
Columbus22 222022 122 
Colimbuss=as 2. 13.61 
Columbus2 2222. 2 5. 20 
Columbus-—-222-2 Was 
Columbus_- ==... 12.89 
Cumb.-Sampson_. _}_______- 
Harnett-Comb.___| 7.54 
Cumb-Hoke_ __ __- 2 
Cumberlande.2.-- 5.91 
New Hanover----- 10. 64 
Onslowaeesee eee 15. 24 
Onslow sae ee 12. 84 
Onslow222s-sn2e2 12. 84 
iPendersaaaa = omer 15. 56 
ender aan een 7.64 
IPendereee sae 1.61 
(Pender ses os. el 
Pender sa) eae 10. 50 
jeteave (te a= es Sn 5. 60 
NODES ONe== a eee Oe OO, 
Robeson-Columbus} 1.56 
RODESOLL eae enue 1.00 
Robesonses= aes oe 1.10 
Robesonz--.2--.--| 1.06 
Ghia tare te meee st] ae eee wt 
Chatharmmes. =. =e 0.39 
ID ReNe Nie ae ih 
(Oun Wang ee ose 0.5 
(Dione. oe Dee 
iBinie amaay. 2 ee 5.81 
liigapoltc hbase 12.82 
iawn bia ee ke 1.56 
(Granvillesesese es by 
Granvilles_- 22 oe 4.19 
aT Neue ee ee 21.91 
1D GY 2. ea ae ee 5.91 
comer mayen wets 5.05 
Oranc ce eames _ peu Vee ss 
Onangers Jue eS 25.1 4.28 
Orangewae ss Sos 4.19 
Orange. Se9 og fe 6 9.81 
Otanige ~ 2s. 0... 7.45 
@ranvemes aes ae 9.87 
Ver Omega) yt 1.01 
Wancebosan-: = 2 se Vase 
Winikeme mu Sete 5s 7.40 
Winikeet nn eee 6. 64 
VWinilcettes sip tn as 0. 54 
WSU eee eons 8.79 
Winkeoiw es 2205! 0. 50 
\Waajance ee 4.48 
Wattenuese- 202. 6.21 
Alamancess222 222 = yy 
Alamance-____---- en 
Alamance_.___---- 17.43 


TYPE 


Wd race 4 
clololel-7 solelele 


ie 
a 
a 
ap) 
or 


QnRQAvTQADF DE: 
: ee, 


© 


mHmry> > 23 


Pe: 


Ons QQQMR 


Wer BOR > ry 
sae 
1c) 

(qr) 


mo 


APPROXIMATE COST 


$ 














COMPLETED CONTRACTOR 
24, 460. 00 10-24-23 | Rhyne & Kitchen. 
98, 750. 00 11-16-23 || R. E. Martin—Striblin- -Standdy & Newell. 
113, 720. 00 10-31-23 | Kagle Engineering Co. 
8, 770. 00 8-22-23 | Rhyne & Kitchin. 
318, 940. 00 5-12-23 | Union Paving Co. 
22, 080. 00 1-15-23 ||P. R. Ashby. 
411, 050. 00 3-10-24 | Union Paving Co. 
203, 490. 00 12-15-23 | P. R. Ashby. ae 
17, 540. 00 11—1- 23 |, John M. Grd & Co. 
15, 530. 00 7-17-24 || C. 8. Wheeler. 
384, 220. 00 9-13-24 | Smith Bros.—Pittsburg-Des Moines Steel Co. 
19, 360. 0C 11-22-23 |' Stearns Brothers. 
122, 676. 00 5-16-24 | Highway Engineering & Construction Co. 
75, 700. 00 6-16-23 | T. W. Chandler—Nello Teer. 
100, 860. 00 2-20-23 | J. F. Mulligan—Powell Paving and Constr. Co. 
5, 400. 00 3-22 | :C. R Wise. 
373, 560. 00 11-23-23 |’ Alabama Con. Prod. Co.—Batson-Cooke Co. 
112, 030. 00 1- 11-23 | Sou. Willite Paving Co.—Rwvanoke Br. Works. 
116, 720. 00 11-23-23 | Hagedorn Construction Co. 
84, 640. 00 10-29-24 | B. Frank Price—Batson- Cooke Co. 
18, 340. 00 6—2-23 | Atlantic Bridge Co. 
136, 570. 00 7-14-23 | J. A. Kreis—Cornell & Young & Co. 
241, 400. 00 10-13-24 | J. T. Plott—J. A. Kreis & Co. 
61, 620. 00 6-13-22 | J. A. Kries. 
220, 900. 00 10—9-23 | \L. L. Tindall. 
401, 510.00 11-21-24 | Jas. O. Hayworth. 
14, 655. 00 9-26-22 | Roanoke Bridge & Iron Works. 
10, 535. 00 8-31-22 | Porter & Boyd. 
1, 050. 00 2-28-22 | W. B. Covington. ‘ 
183, 970. 00 4—7-24 | A. J. Wardrep. 
248, 560. 00 3-10- 24 | Norfolk Hawoutent Co. 
250, 990. 00 7—9-24 | Newell Const. Co.-Pittsburg-Des Moines Steel Co. 
53, 770. 00 4—7-23 | R. E. Martin. 
108, 130. 00 8—8-24 | A. W. McClay. 
65, 440. 00 11-21-22 | A. W. McClay. 
107, 820. 06 30-20) na G. Mershen @orell Vonne Co. 
75, 560. 00 4-30-23 | R. E. Martin—Hazell Connerate-Quist Co. 
272, 040.00 6-18-24 | C. W. Lacy. 
107, 660. 00 4-20-23 | State Wetcas 
75, 000. 00 4-30-24 | State Forces. 
134, 100. 00 9-28-22 | C. W. Lacy—Roanoke Bridge & Iron Co. 
83, 460. 00 3-10-24 | L. A. Chitwood. 
45, 420. 00 11-21-23 | R. G. Lassiter & Co. 
19,630.00 | 4-26-24 | H. M. Beasley. 
50, 780. 00 12-14-23 | Robeson County Com.—E. T. Gwathmey: 
66, 440. 00 5-18-23 | :R. M. Walker & Co. 
7,920. 00 8-27-23 | C. B. Hester. 
16, 090. 00 9-20-23 | Murray Construction Co. 
5, 410.00 8—7-22 | J. P. Dicus. 
81, 220. 00 9-28-22 | C. D. Riggsbee. 
218, 590. 00 7-12-23 | Hutton Engineering and Construction Co. 
71, 380. 00 7-31-23 | Jamison & Brother—J. A. Marrow. 
54, 550. 00 5-29-23 | Chandler & Ragland. 
175, 670. 00 1—4-23 | R. G. Lassiter & Co. 
142, 640. 00 10—1-23 | Pittman Construction Co. 
206, 610. 00 1-15-23 | C. G. Kershaw Constr. Co.—Hobbs & Kitchin. 
24, 330. 00 1-15-23 | C. B. Hester. 
200, 610, 00 1-15-24 | Atlantic Bitulithic Co.—O. A. Mann. 
46, 810. 00 1—9-23 | Geo. W. Kane. 
186, 340. 00 3—6-22 | Elliott, Sholes & Teer. 
55, 640. 00 9-28-22 | J. F. Mulligan Constr. Co.—P. R. Ashby. 
51, 970. 00 10-25-23 | Crawford & Crawford—Nello Teer. 
85, 460. 00 2-22-24 | Dicus Bros.—Richards Bros. 
296, 840. 00 12-21-23 | R. M. Hudson & Co. 
30, 740. 00 12-21-23 | R. G. Lassiter & Co. 
265, 570. 00 1-21-23 | R. G. Lassiter & Co. 
287, 690. 00 7-30-23 | Union Paving Co.—P. R. eae: 
184, 710. 00 9-23-22 | R. M. Hudson Co. 
19, 580. 00 8—7-22 | C. D. Riggsbee. 
311, 630. 00 10-29-24 | P. R. Ashby—Booz-Boyd Co. 
13, 120.00 10-29-24 | Booz-Boyd Co. 
10, 710. 00 7-31-23 | Booz-Boyd—Nello Teer. 
122, 470. 00 11—9-23 | Porter & Peck—A. C. House. 
208, 130. 00 5-13-24 | Clifford Engineering Co. 
36, 880. 00 1-17-22 | W. W. Tuck & Son—A. M. Hazzell, Connerate- 
Quist Construction Co. 
36, 230.00 2-28-23 | W. M. Shook-Hanford Bros. 
158, 990. 00 9-13-23 ! W. E. Graham—Hanford Brothers. 
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NO. COUNTY LENGTH TYPE APPROXIMATE COST | COMPLETED CONTRACTOR 

503 5A. A000 Si CC eee | em ee ee Bridge /$ 74, 710. 00 7-20--23 |' Atlantic Bridge Co. 

504 Alam ancesees. see one A. C. 148, 120. 00 5—3-23 | Elliot & Sholes. 

505 Alamance____-_---- 0. 42 S.A: 15, 240. 00 6-23-22 | Hedrick EMRE Co. 

506A | Alamance_____---_- 0. 32 Grade 11, 800. 00 8-11-23 | Nello Teer. 

506B oi) Alamancesssasa se 03 P. C. 12, 120. 00 1-12-24 || W. B. Kiker. 

507 Alamance________- 4.03 PSG 138, 950. 00 6—3-24 | Zeigler & Dalton. 

511 Caswell = Joe 14. 85 re os 98, 830. 00 5-24-24 | White & Simpson. 

512 Caswells sess RO 7, Te Ss 58, 150. 00 11-14-23 || J. T. Plott. 

5245" Davidson esas 0.3 S. A. 10, 200. 00 1-20-22 |: Town of Lexington. 

525 Davidson_i 222222 10. 24 A. C. 363, 290. 00 9—4-23 | Elliot & Sons & Boggs—Austin Bros. Budge Co. 
525A | Davidson_____---- 5 SAS 16, 420. 00 6-27-21 | Town of Lexington. 

526 Davidson ss s22. Od. PAs 131, 820. 00 10-25-22 | Hagedorn Constr. Co.—Heilig & Sherrill. 
528 Davidsonses= seas 10. 24 PoC. 440, 340. 00 7-25-24 |, Hagedorn Construction Co.—J. A. Peterson. 
532 Guilford2222, === 154 ING 391, 630. 00 6-27-23 | Elhott-Sholes Co. 

323 44. Guill ord... fey oe eee ee Bridges 27, 490. 00 10—8-23 | L. M. Lowdermilk. 

532Cy | Guilford 4. ee 5 P.C 13, 180. 00 4-25-23 |W. B. Kiker. 

533 Guilford-Forsyth__| 10.59 PEC 449, 340. 00 7-23-23 | Royer-Ferguson Construction Co. 

536 Guilford. 5.15 Po: 192, 120. 00 11—7- 24 | Hagedorn Construction Co. 

B37 As Guilliord see 6. 20 Graded 46, 000. 00 6—2-24 | J. M. Gregory. 

538 Guillotd 22) 22 ae ee Bridge 11, 310.00 2-21-23 | J. L. Brinkley. ‘ 

539 Guilfordaa = aaa 0. 64 8. A. 23, 400. 00 1-19-23 | Robt. G. Thee & Co. 

540 Guilford. a= 18.00 Recon. 16, 330. 00 1-23-22 | J. T. Plott. 

541 Guilford 28255. 4.31 | Bit. Mac. » 1380, 780. 00 8-21-24 | Hagedorn Construction Co. 

544 Holes fs See BE 10.45 S. C. 40, 610. 00 5—3-23 |. O. A. Mann & Co.—Chitwood & Carpenter 
545 Hoke seas 3 9.15 fi ass 60, 330. 00 7—7-23 | O. A. Mann & Co.—A. W. McCla 

546 Toke ss teen goes 0. 84 S. A. 15, 950. 00 5-30-23 | Dawkins Construction Co. 

555 Montgomery_____ 20. 55 eS: 125, 630. 00 7-19-24 | Mayfield Construction Co.—F. P. Folder, 
'556B | Montgomery_____- 3-28 Soaisr 19, 220. 00 7-28-24 | J. F. Mulligan Construction Co. 

557 Montgomery___-_-_- 2.01 A. C. 69, 500. 00 10-14-24 |, Wm. F. Bowe, Jr. 

566 Moore ye 225-4. = 14 Tas: 72, 150. 00 6-30-23 | Gibson Construction Co.—Nello Teer. 
567 NOOrES Lee a ee 2.96 ease 10, 820. 00 9-18-22 | C. E. Teague. 

569 Moores=cne Se 18.97 8. C. 107, 070. 00 10-28-23 | Mayfield Construction Co. 

571 MOODEGA. wisi! 4.94 S.A. 89, 850. 09 7-26-24 | Wesco Construction Co. 

Dit Randolphewsss—= 13. 36 Cone. 423, 250. 00 2-14-24 | Royer-Ferguson Co.—J. L. Brinkley. 

578 Randolph. _-_-__- (aoe Ba. 312, 660. 00 10—3-24 | Allpart Construction Co. 

583 Randolph oes 0.75 phates, 3, 680. 00 2-24-24 | Nello L. Teer. 

589 Rockingham ___-__- 9.81 Pe G3 437, 890. 00 11-10-24 | Cheatwood & Driscoll—Atlantic Bridge Co. 
590 Rockingham ______ 3210 Cone. 98, 370. 00 2—7-24 | George R. Martin. 

593 Rock’gham-Caswell] 17.98 PG 511, 670.00 8-18-23 | J. A. Kreis. 

600 Alexander2 G2. 2: = 9.30 Graded 17, 760. 00 4-14-23 | Bolton Construction Co. 

601 Alexander_-__2. -. 3.07 4S ie 36, 590. 00 3-31-23 | Guss Ginn-R. M. Thurmond. 

602 Alexander_ ___-__- 9.28 | Bit. Mac. 189, 330. 00 11-15-23 | W. E. Graham. 

606 Stanly-Ansons.... /h25 2 tee Bridge 61, 640. 00 6—6-23 | Concrete Steel Bridge Co. 

607 Anson =2er ae 2 6. 93 TS: 48, 940. 00 5-17-23 | Geer & Wilson—Booz-Lloyd & Co. 

615 Cabarrus. 2552 52. 3.88 A. C. 125, 980.00 6—1-23 | 'Thompson-Caldwell—Atlantic Bridge en 
b15B | Cabarrus $220 la aes Graded 3, 080. 00 3-22-24 | Lee J. Smith. 

622 Catawbases s.28 10.85 AG: 342, 120. 00 5-25-23 | Union Paving Co. 

650A. 4: Gaston oe eee 3.02 A. C. 100, 190. 00 7- -22 | W. F. McCanless. 

630B), Gaston. sao sa 2+ 6. 65 ALG: 221, 720. 00 3—8-24 | W. F. McCanless—Hobbs-Peabody Constr. Co. 
630z2Ext| Gaston. !_..-_-._- 0.95 AC 36, 940. 00 3—8-24 | W. F. McCanless. 

632 (aston. See 8. 50 Ry... 291, 450. 00 1—9-24 | | Davis-Wilcox Construction Co. 

O33A. | ‘GastOneseon. €a% 2 hiked, A. C. 180, 000. 00 10—5-22 | Gaston County. 

G33 bea Gastonasaemn oe 3.86 A. C. 68, 000. 00 10-14-23 | Gaston County. 

634 Gaston =e. Bee Bridge | Recon 4, 350. 00 10-16-22 | State Forces. 

638 Iredell See. Ee 7.88 A. C. 287, 930. 00 1-20-23 | 'Thomyson-Caldwell Co. 

639 Iredell. 2.22) ae 10. 59 A. G. 428, 120. 00 1-20-23 | R. M. Hudson Co.—Luten Bridge Co. 
651 Meck-Gaston_____]}_.-_-_-- Bridge 4480.00 dese eiaea se oe 2 ‘State Forces. 

652 Meckienburg.. 2229-23 Bridge 1, 930. 00 10-30- 22 | State Forces. 

653 Mecklenburg______ 8. 84 AAC: 304, 250. 00 1- 25-24 | Union Paving Co.—Luten Bridge Co. 

654 Mecklenburg______ 10.10 A. C. 308, 280. 00 12—4-23 | Lampton & Burks. 

655 Mecklenburg______ teat Pi Ge 67, 180. 00 7-31-22 | Speed-Parker Co., Inc.—Luten Bridge Co, 
656 Mecklenburg______ 10. 4 Bit. Mac. 6, 300. 00 10-30-22 | State Forces. 

657 Mecklenburg______ 13.80 Recon. 16, 560. 00 10-30- 22 | State Forces. 

659A | Mecklenburg______|_______- Bridge 7,420. 00 9 29-23 | Luten Bridge Co. 

661 Richmonds 22522" 9.76 aS! 45, 100. 00 4-17-24 | McDonald & Brooks. 

665 Richmond. 22 2. =. Byard A.C, 201, 830. 00 10—9- 23. | A. J. Wardrep. 

670 J Wali Be ae 4.53 Cones’ 142, 220. 00 11-15-23 | Harris Construction Co. 

673 Davidson-Rowan__ 759 Bridge 225, 650. 00 8-15-24 Hardaway Constr. Co.—Elliot & Sons. 
‘691 Untomas sores 228-7 ee Bridge 15, 940. 00 10-31-23 | J. L. Brinkley. 

1692 Union Shs eae 2.28 A. C, of fe 940. 00 12-28-21 |Redmon Construction Co. 
693 Unions > aeee- 1.14 aise} 6, 080. 00 2-23-23 | Sykes- Collins Co. 

694 Won Sac. eee ae Bridge 23, 620. 00 9-24-23 | Hagedorn Construction Co. 

695 Aimlon soe, +) Steer 4.51 ARG: 138, 860. 00 9-14-22 | Redmon Construction Co. 

696 Unione 2h eee 6. 04 Aw. 187, 560. 00 12—8-23 | Redmon Construction Co. 
700 Alleghany __------ 7.90 |W.B. Mace. 154, 000. 00 11-14--23 | 'W. E. Graham. 

701 “3 Alleghany-Wilkes__| 8.00 | Bit. Mac. 201, 300. 00 ‘5-13-24 | W. E. Graham. 

703{F A| Alleghany--..---- 4.99 | Bit. Mac. 27, 520.00 1—4-24 | State Forces. 

710 Ashetwe ds: . azeae -| 3.14 BG, 144, 590. 00 8-17-24 | Pittman Construction Co. 

711 Ashe. poo) S282 feet 6. 50 Gravel 66, 000. 00 11—8-24 | Little Contracting Co. 
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COUNTY ‘LENGTH TYPE APPROXIMATE COST | COMPLETED CONTRACTOR 















































JST) we. oe es 3.53 B Caee|s 145, 780. 00 8-14-24 | Overstreet & Nance—Concrete Steel ‘Briggs Co. 
aldwell se 2.2). es <.| Bridge 4, 980. 00 9-19-22 | Cottrell & Howard. 
Caldwell_____---~-- .99 Gravel 3,550.00] 11-15-22 | J. G. Bumgardner. 
Caldwella > = 2a=== 7.40 Recon. 19, 660. 00 1-18-22 | County Forces. 
Caldwell2=2 eae” 2.10 Gravel 40, 000. 00 8-22-21 | Purchased. 
Waldwelloa na. o4. 4.66 Toc: 68, 9100. 00 7-24-23 | County Forces—R. M. Thurmond & Co. | 
Caldwellee= ==. 4.00 Recon. 28, 380.00 2-24-23 | County Commissioners. 
@aldwellsoa eee 11.00 Graded 80, 000. 00 4-28-24 | State Forces. 
Caldwellas = -s- 11.00 Gravel 60, 500. 00 4-10-24 | J. F. Mulligan Construction Co. 
Daviess) 5S ip 5.46 BOG 200, 750. 00 7-21-23 | G. R. Martin—Heilig & Sherrill. 
Dageten see 8.07 Grade 35, 480. 00 11-12-24 | J. F.. Mulligan Construction Co. 
Davie: ces wet, 8.07 ete (OF 311, 030. 00 10-29-24 | Hardaway Construction Co. 
POPS Vile tie 2. ye 8. 90 Cone. 321, 930. 00 3-19-24 | Hardaway Construction Co. 
LT ig 4 Foe aa es Meee 10. 62 Be. 413, 070. 00 6-11-24 | Harris Construction Co. 
orev (ine ehee 11:35 A. C 414, 670.00 8-12-24 | Atlantic Bithulitic Co. 
Poreyti so 2 Su. 2.00 es 15, 000. 00 2-22-23 | Forsyth County. 
PLOKeS <= Eo oe an 14. 86 Hess 91, 820. 00 3-26-24 | J. F. Mulligan. 
Stokege sens. eee 7.16 aioe 35, 340. 00 8-26-22 | W. E. Graham. 
SEO ecm en 0? ema 9. 67 T.S. 148, 500. 00 7-26-24 | W. E. Graham. 
Surry-Alleghany___| 6.9 aS) 31, 450. 00 11—5-22 | W. E. Graham. 
2 3 cS sae ee oe 2022 P= @ 82, 070. 00 10- 27- 23 | Geo. R. Martin. 
DSUlryecosd.ece ess 165 ler Bel 50, 300. 00 2—4- 23 | Leaksville Lumber Co. 
Surry. exes a oth 3.39 -Cone. 123, 750. 00 38-26-24 | Campbell Construction Co. 
Watauga:o..5.--- 3.00 | Bit. Mac. 72, 600. 00 9-16-24 | State Forces. 
Watamgac =) oo. 13. 50 Gravel 46, 200. 00 9-16-24 | State Forces. 
Willie see 2 ae oe 5.97 Ree 207, 970. 00 8—4-23 | Hyde & Baxter. 
Wilkes-Watauga___| 36.00 Gravel 175, 000. GO 9-30-23 | Chandler & Ragland. 
Wilkes. 28 ee 2 4.97 EAS) 90, 200. 00 1- 12-24 | J. F. Mulligan Constr. Co. —Foster Constr. Co. 
Wailkestietc 2.22 DH5o LET 76, 120. 00 10—1-23 | J. D. Brookshire & Co. 
aiden ee os oe 13. 40 Grade 127, 960. 00 10-31-24 | W. E. Graham—Luten Bridge Co. 
IA VGL Yao Nee 5. 84 RoC: 199, 120. 00 8- 28-24 | O’Brien Construction Co.—J. A. Kreis. 
Averys 40 pe .99 |W.B. Mac. 28, 810. Ou 10- 26- 22 | Geer & Wilson. 
Durkeye sta 5.24 Pe: 180, 460. 00 10- 30- 23 | Southern Dray Co. 
urkemese tect Get sone. Bridge 18, 150. 00 3-19 24 | R. W. Curtis. 
ilies e Vee Bridge 3, 700. 00 8-11-24 | R. W. Curtis. 
Burkesewese. oe 8.69 ty 0G 35, 660. 00 4-25-23 | M. A. Kollock. 













































ncolnig Ps. 11.63 TTS 127, 020. 00 6- 17- 24 | Geer & Wilson—J. L. Van Glahn. 
Cleveland==e=s srs 1.58 Pec. 60,190.00 4—4-24.| Davis- Wilcox Construction Co. 
Cleveland_____-_.. 10.47 A. C. 408, 180. 00 9—4- 24 | Elhott & Sons—J. A. Kreis & Co. 
Cleveland_______- 1.90 ja OL 80, 440. 00 8-15-22 | Southern Paving Co.—Z. B. Weathers & Son. 
Henderson___...--_] 5.20 Gravel 61, 170. 00 10-26-23 | S. L. Davis Constr. Co.—Asheville Constr. Co. 
Henderson__-_-_-__-_- 5.83 |W.B. Mac. 70, 000. 00 9-16-23 | Dixon Construction Co. 
iendersons.—225—— 5.83 A. C. 74, 370. 00 10-20-23 | Dixon Construction Co. 
Mc Dowella 1.8 PG: 61, 510. 00 12-13-21 | Bolton Construction Co. 
McDowell_______- 7.19 Gravel 184, 850. 00 12- 22-22 | J. W. Stay p Constr. Co.- Praytor, Howton & Wood. 
McDowell_-_------ 10. 06 Gravel 284, 980. 00 6-19-24 | Asheville Constr. Co.—W. T. Taylor Constr. Co. 
MecDowell____-__- 13 Graded 28, 420. 00 6- 19- 24 | Asheville Construction Co. 
Wiewow eles -. |S, Mes Bridge 31, 130. 00 10-23-23 | R. M. Thurmond & Co. 
AILenel an 4,97 PG. 253, 100. 00 4-17-23 | Fisk-Carter Construction Co. 
Aiitehell. S| eos one Bridge 9, 310. 00 8--22- 22 | Luten Bridge Co. 
Matehells =. be 6.88 | Bit. Mac. 283, 170. 00 11-20-24 | Porter & Boyd—L. J. Chandler. 
Prircnelpe erste Oe la Bridge 49, 500. 00 6-17-24 | R: M. Thurmond & Co. 
eS eee ee 5.96 | Bit. Mace. 196, 530. 00 10-30-23 | Southern Paving Co.—Henry Constr. Co. 
tner Ord... oc) aos oe Bridge 1, 980. 00 7-18-22 | Geer & Wilson. 
Rubherrords 22 — 4.80 Py C: 150, 490. 00 8-23-23 | Fisk Carter Construction Co. 
Rutherford____-__- 9.79 dboitee 106, 370. 00 8—7-22 | Geer & Wilson. 
Rutherford _ __-_-_- G00 ea: 73, 030. 00 10-27-22 | Micheaux Constr. Co.—Geer & Wilson. 
Rotperierd...i1-.}. 2... =~ Bridge 6, 870. 00 6-21-22 | Austin Bros. Bridge Co. 
utner Onde af r|inn eae Bridge 30, 880. 00 3-23-23 | Austin Bros. Bridge Co. 
Rutherford. ____-_ 15.80 qe Sh 166, 420. 00 9—2-24 | C. R. Willard & Sons. 
Bunnner Old ua: <. fous So. Bridge 12, 370. 00 10—3-23 | Micheaux Constr. Co.—Lee J. Smith Constr. Co. 
Pyatheriord. ve 22. Bridge 12, 260. 00 8-13-24 | Gwathmey-Saddler Co. 
Vanoey ss —2.52.. 2.48 Pa Cs 87, 051. 00 11—7- 24 | Fiske-Carter Construction Co. 
Buncombe_._------ 2.58 A. C. 105, 300. 00 6-23-23 | Asheville Paving Co.—R. C. Stevens. 
Buncombe-..------ 1.60 A: C, rZ 750. 00 6-23-23 | Asheville Paving Co.—R. C. Stevens. 
Cherokee__-.-._-- 7.56 Gravel 146, 440. 00 1—1-23 | Ross Bros.Constr. Co.- W.T.Moore Conc.Prod.Co 
Cherokee_2. 2. _ ==. 10. 33 Gravel 92, 590. 00 5-15-23 | H. A. Wills—Southern Dray Co. 
Clive ps, zie. Ot Gravel 70, 810. 00 6-21-23 ee vee & Co.—W. T. Moore Cone.Pro- 
ucts Co. 
AC OOS.” Spe a 12037 Gravel 198, 680. 00 10-26-23 | L. J. Smith Constr. Co.—W. T. Moore Cone. 
Products Co. 
Apr ehisycast ns ahh ea ra 12.90 Teo: 222, 400. 00 11-10-23 | Lee J. Smith Construction Co.—C. M. Dicus. 
perder es 2.92 Gravel 25, 340. 00 11-26-23 | C. M. Dicus. 
ink cent war Gravel 6, 490. 00 2—1-22 | O’Brien Construction Co. 
Haywood______--- aa Gravel 14, 710. 00 5-18-23 | State Forces. 
Jackson —. 1-22 7.56 Gravel 241, 340. 00 6-16-24 | Wright & Nave—O’Brien Constr. Co. 
JON) 1.68 BC: 93, 500. 00 9-24-23 | Mills-Williams Construction Co. 
MMiACOMeS ho 4.97 8. C. 81, 990. 00 12-31-22 | J. T. Plott—J. E. Lane & Co. 
ieeconwe esc loss ATT: Eesh: 72, 271.00 6—1-23 | J. T. Plott—J. E. Lane & Co. 
Madison-Yancey-_-! 23.98 Gravel 274 OOO 00: lhe tose Soe R. H. Wright & Sons—O’Brien Constr. Co. 
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COUNTY LENGTH TYPE ESTIMATED COST CONTRACTOR 
Camden-Currituck |-------- Bridge |$ 17, 753. 00 Gwathmey-Saddler Co. } 
Craven-2. eo ee 10. 76 Grading 117, 476.00 | Eagle Engineering Co. —Pittsburg-Des Moines Steel Co. 
Johngtows ee. ee :51 8. A. 15, 262.00 | C. D. Riggsbee. 

Brunswick--_------ 8.13 S. A. . 98, 221.00 | W. F. Bowe, Jr. 
New Hanover- 
Brunswick. -_- _-- 2.31 |W, Bs Mac | 53,010.00 | Highway Engineering and Construction Co. 
Chatham... 560 4 se sete Bridge || 68, 400.00 | Atlantic Bridge Co. 
Durham = see 8.01 Grading 136, 553.00 } B. F. Teeter—J. A. Peterson. 
iranian 8.23 1Py te). 283, 160.00 | Robt. G. Lassiter & Co. 
rankiines. =e 4,29 Grading 56, 681.00 | J. M. Cie eee alee Eee ae I & Thorne. 
Granville____--__- 6. 48 Grading 60, 886.00 | T. W. Chandler. 
Granville. 2.-2-2= 13.73 Grade 113, 748.00 |.W. W. Tuck & Son—E. A. Wood & Co. 
Moore: 2A. sehen sea Bridge 17,137.00 | Atlantic Bridge Co., 
Anson-Richmond._/{-------- Bridge 290, 000.00 | Hardaway Contracting Co. | 
ptanly 2s eer en aa 12.00 AG Ge ph | 414,810.00 | Noll Construction Co. | 
Surry 22 0ebseeee 10. 54 B.. G. 323, 309.00 | Zeigler & Dalton. 
Henderson-------- 6.82 |W. B. Mac.|. 281,170.00 | C..M. Dicus. ' 
Cherokee 24 is Go eee Bridges 93,670.00 | W. 'T. Moore. 
Cherokéeseae eens 8. 62 Graded 89,110.00 | Wilson Construction Co. | 
Cherokee. 2222 = 8.35 Graded |: - 36, 280.00 | W. T. Moore.: 
Swainiee =. 2a 6.12. |W. B. Mac. 114, 588.00 | Asheville Construction Co. 
Transylvania - - - -- 47 |W. B. Mac. 13, 460.00 | Piedmont Construction Co. _ 
Transylvania- - - - - 1:57 Graded 49,980.00 | W. H. Anderson Construction Co.—R. C. Stevens. 
Summary 


WORK UNDER CONTRACT 












































STATE . a | FEDERAL AID 
TYPE | 
Length Cost! _ Length Cost 
it Oe ee aes er ate  eae 23.77 |$ 606, 469.00 | utc tA A eee ae 
2 Rye Nt eo een ae ge ee ae pene 2 Chie ae 12.00 ; 414,810; 004) be fee 23 4b). 2 ee eee ner pave 
Un: Cs ae eae SRN 2 eee A NC MAES 8. 64 LIB, 483 QO | oe Fes ee AB = aa ala ep ee 
WB. Maecenas eee 15. 72 462,228:,00 Se ca ee lle eee ee epee ree ee 
ee So ee oe eae eet eee 69.08 697, O18. OO} | SES Ses Es epee een ae ee 
MARR aL OE GEE A OSES 486, 960-00:| 6-25. 2. Ses ape Seneca se 
Total detxtt. 2 eae se eee See ae ye ee 131.29 |$ 2,780, 968200! | ie ite ae oe ee epee Ree 
WORK UNDER CONSTRUCTION 
je GR ae ee SA 2 en Ey a re eet ne “ 88.99 |$ 15617, 420000) 2b 223 2 5. ho 2 ee eee ee 
wack AER OM ee Bay Bs Se SAE ge ee PR ae ge en eee 326. 44 10,653): 80:10 0 =e sone eee bos | ee jie. ta: ae 
at eet ye er A ge ee Re 15.20 505, 970.00) |2t 2 See o eS) ee ee eee eet 
Coe at acute Bee ae Toes 76.74 9, 623063..00..|:fc2.). juli. ocean teamed Sloe 
Bits Mae@.o ee 2 ee ss fe ee ea ee 22.30 535, 160.00) (ub 225 2. ho oe ae 
W. By Maciete so Rae ha Bae? aeteee tee fe ere 99.11 1 746, 590. O03) b oo ele ol ieee) eke 
i Dns iA, 2c sion 6 Os fee py eee RD Me ihe ea 266. 85 2, 087, 490 OOM Aes eon a eer Fi eee ; 
ete th eee a Se ee ee eee 5 Aes faeet ae eee 15.86 219, 17O.O0%) 0. 22 Sol ee ee oe oa 
kc field tpt ES Se 5 AEE i> 8 SIO ei or ee 262. 61 3, 347. 223° CQ leben see Sud >< | 5 eee eee tee ee 
EA. PA eR SRS eS RA oe ee ee ee LESS ee V/ ih 809,072.00) 1.—- "A ee ee 
5 Se ee ee ee ee LE De ee 14. 50 254, 000 00M) 2h ote en he ae ee ee eee 
SS wk, ha eas a OB Spear ne 1 eee ee 1) 144, 560.00]! >= .2 520): |e ee eee ee 











Total sotteads ose eee ee ee 1,336.07 |$ 26, 548,595.00 |_|. =. {Ae see ie 
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~ Summary—Continued 
WORK COMPLETED ; 


) ay STATE 
Type Bet tg) year Peeper 














FEDERAL AID 























Length Cost Length Cost 

Ce he eee es ee Oe Se oe A 261.94 |$ 7, 083, 350. 00 25.56 |$ 889, 940. 67 
ee Oren ee Se Ee Ee eo ne 135.370 ea oe OU eee tn laete bine Sa ae fh Re hee 
Sree eM Soe Oe RS rr a oe bet 341.06 10, 757, 230.00 42.29 1, 521, 368. 25. 
soe fas a RS Eras See pa eT 25.76 445,610.00 22.91 763, 048. 82 
“yy RSIS See slo ne A a a pe ake ae ee 57.30 1, 230, 000. 00 34. 82 804, 336. 77 
Ee che Ge Se SS ae as eS oe 213.58 1, 694, 470. 00 83.90 785, 198. 22 
ER te eee ey et hy eS ee Oo 28. 84 524, 850. 00 28.39 769, 653. 07 
a i ee a ee er oe Cone 366. 60 3, 260, 146. 00 509.18 5, 228; 132. 54 
ILIREGIG a 5 SS oS i dS 213.59 1, 925, 490. 00 42.56 488, 699.18 
etre eR cis ar el See a I eee 234. 67 2, 025, 630. 00 31.41 487, 267. 56 
RHC eeeeene OE OS tes ee ee ee) 9. 50 2D SOOO ssc tes Se ee ee bee te Glebe 
SRE Ss eee Pee ee ol We ee be ee we 2 BE ACOLOU RTE oe etter ee Pian oe nee er mie Rk 
AO cir Leer ee ee ee eg PO a 2.40 09502 OO aletae  eee Se Ne cele Dna Na 
LCCOn eE ne. 77 her oan Cs eg beh hate a, 60. 95 2286005 00922 Ss So Fas > Srey) Ae SR ee 
Woe di a 2 bon 5 RE Re cei aN Reais tet Se ee ee 936; 985.002 2. A ga 651, 051. 10 

Boat fee tet ee eg By eles ee Maes nk oe SE / 1,891.56 |$ 35, 438, 752.00 821.02 |$ 12, 388, 696. 18 


Total Roadway Mileage 4,279. 94. Total estimated cost of Roadway $77, 152,011. 18. 
Total estimated cost of Bridges $3,219, 556.10. Corrected to Dec. Ist, 1924. 


LEGEND 


P. C.—*Plain Concrete. R.C.—*Reinforced Concrete. A. C.—*Asphaltic Concrete. S. A.—*Sheet Asphalt. Bit. Mac.—*Bit 
minous Macadam. W. B. Mac.—*Water Bound Macadam. T. S.—fTo} Soil. 
—jGraded. Recon.—jReconstruction. Cord.—{Corduroy. 


* Hard Surface. ¢ “G” Type. 


S. C.—j}Sand Clay. Gravel—}Gravel. Graded 








base course. 





Development of Sand Asphalt in N.C. 


(Continued from page 12) 


sand. It is prepared at the plant, in the same manner 
as the base course and should arrive on the road between 
the temperature of 300 to 350 degrees F. Prior to 
spreading the wearing surface mixture, the surface of 
the base should be swept clean, and an effort should be 
made to keep the base clean at all times, and no more 








Laying Sanp ASPHALT BASE COURSE 


base is allowed to be laid than can be covered in a day’s 
run of top. This is done to assist in keeping the base 
free from dirt so that a bond will be secured between 
the base and top courses. 

‘The wearing surface is dumped on the steel dumping 
board and is spread and raked in similar manner as the 


The mixture is laid sufficiently thick to 
produce 144” compressed pavement after rolling. The 
depth of the loose mixture is gauged by raking the sur- 
face to conform to a template. The same weight roller 
is used, as on base, and after the wearing surface has 
been rolled longitudinally, it is subjected to diagonal 
rolling in two directions. The surface is checked for 
smoothness by a 10 foot straight edge. After final rolling 
and while the pavement is still warm, a uniform coating 
of limestone dust or Portland is broomed on the surface 
and rolled in. The average density of the wearing sur- 
face ranges from 2.10 to 2.20. 


The average bid price of this type of pavement ranges 
from $1.45 to $2.00 per square yard. 

The Sand Asphalt pavement properly constructed on 
a uniform, well drained subgrade will carry an unlimit- 
ed volume of passenger car traffic and light pneumatic- 
tired trucks. It is ideal for this class of traffic. If in 
the future, the volume of solid-tired, heavy truck traffic 
becomes large on any of these roads, then it will be 
economy to build higher types of pavement, or perhaps 
salvage the existing sand asphalt pavement by increasing 
its thickness by the addition of 144 or 2” of hot. mix, 
but in the meantime, the Sand Asphalt pavement as now 
laid, will have rendered many years of service at a low 
cost. This pavement has great possibilities of develop- 
ment wherever unlimited local sand is available. Cli- 
matic conditions suitable, traffic comparatively light, 
and a-firm uniform well drained subgrade can be 
obtained. 
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The Success on Highway Work 
is Well Merited 


On highway work, the use of one P & H Shovel has in- 

variably led to the addition of another and another. 
This has been the case in a half dozen instances—because 
as one chief construction engineer says—“while we have 
used other makes of shovels on our various projects, 
none has given the same efficient service that we are 
getting from the P & H Shovels. They average consid- 
erably highly daily output, and delays and repair expenses 
are negligible.” 
' The outstanding superiority of the P & H wherever com- 
parisons are made is well known. Being pioneers in the 
development of the successful gasoline excavator, has 
‘given us experience that can be gained in no other way. 
The quality of design and workmanship and the selection 
of materials used are given still greater attention today; 
—all contributing to longer life, lower maintenance, and 
greater production. 


Excavating Machinery Division 


PAWLING & HARNISCHFEGER GO, 


_Established in 1884 
3853 National Ave., Milwaukee, Wis. 


SALES AGENT: 
Tractor & Macuinery Sates Company, 
3108 N. Boulevard., Richmond, Va. 







P&H 206 Grab Bucket 
Crane owned .by 

McGuire & Rolphe, 

Richmond 








State Police and Highway Patrols 


(Continued from page 7) 

In 365 days 344 automobiles were recovered, nearly 
one a day. The result of training is responsible for 
14,166 arrests in 1923, of which 91 per cent were con- 
victed, 3 per cent discharged, and 6 per cent still pend- 
ing. In addition to these, 13,992 cases were investigated 
in which no arrests were made. This surely argues 
strongly in favor of the fine judgment of the officers. 

In most organizations the men have had previous 
military service, which is a wonderful aid in the discip- 
lining of the officers. 

The duties of the state officer consists of checking and — 
preventing crime, and the apprehension of criminals, 
which is done in a straight-forward, dignified, courteous 
manner. | 

With the need proven, the effectiveness acknowledged, 
and the expense nil—why not have protection in North 
Carolina? 


Road Show More Popular Than Ever 


(Continued from page 9) - 
situation, are codperating with the committee in charge 
by curtailing their exhibits and at the same time present- 
ing the machines and products which they know will be 
of the most interest to the throngs of contractors who 
will attend the Show. 

The A. R. B. A. convention, which will be held simul- 
taneously with the Road Show, will again be at the Con- 
gress Hotel. The program, which has been prepared by 
Prof. T. R. Agg, contains a long list of subjects which 
are of vital interest to every one engaged in road con- 
struction. The contractor, the engineer, the public offi- 
cial and all others active in the highway industry will 
find the papers and discussions of great interest. The 
detailed program will be announced shortly. 

Arrangements have been made this year to handle 
hotel reservations in such a manner that every one will 
be roperly cared for. A special hotel committee has pre- 
pared a booklet giving a list of Chicago hotels with their 
rates and containing a reservation blank. This booklet 
will be sent to anyone who wishes it. ; 

The Entertainment Committee is planning to take 
good care of the time not already allotted to the sessions 
of the Convention and the Road Show. The delegates 
and guests of the Association will find plenty to do every 
minute while they are in Chicago. The Annual Banquet 
of the A. R. B. A. will be held at the Congress Hotel on 
Wednesday evening, Jan. 7. A dance at the Club Chez 
Pierre and the usual exhibitors’ night in the First Regi- 
ment Armory, near the Coliseum, also are on the enter- 
tainment program. 

Those who attend the Convention and Road Show 
will be able to keep in touch with what is going on 
through the Highwayman, the official A. R. B. A. paper, 
which will be issued daily, as in the last two years. The 
official announcements, the program of the day and va- 
rious other matters of interest will be published in the 
Highwayman. 

C. M. Upham, Business Director of the Association, 
will open headquarters at the Congress Hotel on Dee. 1. 
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Washed and Screened 
Sand, Gravel, Crushed Stone 


Conforming to the specifications of the North Carolina 


State Highway Commission 
Prompt shipments by rail or water 
Favorable freight rates to all North Carolina points 
Quotations gladly furnished on request 


THE ARUNDEL CORPORATION 


MAIN OFFICE: BRANCH OFFICE: 
Pier 2 Pratt St. 500 Natl. Bank of Commerce Bldg, 
Baltimore, Maryland Norfolk, Virginia 





BUFFALO-SPRINGFIELD 
ROLLERS 


The choice of experienced users. 


Obtainable in all weights and types— | 
either steam or motor propelled. 





INQUIRIES INVITED 


_ The Buffalo Springfield Roller Co. | 
Spriné6field. Ohio. : 





North Carolina Agent E. F. CRAVEN Greensboro 
aa “The Road Machinery Man’ 
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FOR BETTER ROADS 


Modern machinery — Portable Compressors 
“Jackhamer” Drills, Sharpeners—have revolu- 
tionized roadbuilding. 

Present day, straight, wide, graded highways 
require the drilling of thousands of holes and the 
removal of hundreds of thousands of cubic yards 
of rock, These conditions are best met by tried, 
proven roadbuilding machinery. 





Three Essentials 


The three essentials to meet such modern road- 
building conditions are—COMPRESSED AIR, DRILLS 
and DRILL STEEL. i 
The Portable Compressor is a reliable, economical : 
source of air supply. The air is made right on the 
job—-where it is used. > 
“Jackhamer” Drills are durable, efficient and easy 
to operate. ‘They are equal to the most severe oper- 
ation conditions and there is one to fit every drilling 
job. 
The “Leyner” No. 33 is a “Jacksteel’” Sharpener. 
It makes sharp, uniform, accurately gauged bits. 
This results in smaller gauge, less drilling and in- 
creased drilling speed. The No. 33 is light, portable 
and economical. 


_ INGERSOLL-RAND COMPANY _ 


11 Broadway, New York ; 
Commercial Trust Building, Munsey Building, ' 
Philadelphia, Pa. “Washington, D. C: 


E. F. CRAVEN 
(The Road Machinery Man) 


GREENSBORO, N. C. DISTRIBUTOR 





Nortu Carorina Higuway Butietin 25 


Tractor & Machinery Sales Co. 


Distributors 
_RICHMOND,VA. RALEIGH,N. C. 
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To mo \ 
ROAD BUILDING 
and MAINTENANCE 


“COUR BESTSare used for all kinds 
of road building and road mainte- 
nance as well as rock crushing,” a 


road superintendent writes. “I find 

that they will do any job that we E 4 F . C R A VEN 
have, and we save money by using “The Road Machinery Man”’ 
them in place of horses to do all GREENSBORO, N. C. 
kinds of road work. We have two Sinte, Pisiribuler 


999 


‘Thirties’ and two ‘Sixties. 
It will pay YOU to investigate the 3 
advantages of Best Tractors. Send Bea’ CE riayene tO 
for a list of nearby owners and let es, 


their testimony —man to man—con- 
San Francisco 


vince you. 127 Montgomery Street 


New York City 
30 Church Street 


SALES OFFICES 


C. L. BEST TRACTOR CO. 


General Offices— Factory 
SAN LEANDRO, CALIFORNIA 


103a-1223 


Le op 226 rrer 
°14N Mr? ).:\ere)\e.s 
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Report of Inspection of 


A PERMANENT CULVERT 





An Armco Culvert Between Lenoir and Blowing Rock, North Carolina. 


ihe oe The rugged strength and elasticity ER at 
of this Armco Culvert enable it to 
| ae hold up tons of rock on this mountain pay 2 


road above the clouds. . 


THE DIXIE CULVERT & METAL COMPANY 


ATLANTA, GEORGIA 
incor’ J. G. Batpwin, W. H. McNeEr11, 
ngot iron AsHeEvILte, N. C. Lakeview, N. C. 





Resists Rust 





ingot frov 
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~ CLINCHFIEZ p 


PORTLAND 
CEMENT 


FINE | 





THE ACKNOWLE DGED« SANA rBEOR 
| THE .SOuma: ; 
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| NEWPORT CULVERT COMPANY 


NEWPORT, KENTUCKY 


THE OLD RELIABLE 
“GENUINE OPEN HEARTH IRON” 


CULVERT 





For the convenience of our 
local customers we carry 
a large stock in Raleigh. 


J. H. SLAUGHTER 


State Representative 
Office and Storage Yards Corner Mountford and Lenoir Streets 


PHONE 2424 
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GALION PLANERS 


THE ae AND~BEST WAY 
T 

























ROBERT R. GODFREY, County Surveyor 
of Ramsey County, "Minn., says: 


“Our cost per mile per year previous to using 
the Galion Premier Planer was $170.50 while with 
the installation of this new equipment, the 
cost was reduced about 74% or to $44.35 per 
mile per year. The Planer covers and main- 
tains 25 miles of graveled roads in 
a day, taking the place of eight 
teams drawing pony graders, 


forour 












Ohowing our 


complete line 


of Road Builders 
and Contractors Eguipment. 


GALION IRON WORKS & MFG.(O 


GALION OHIO 











Adams Grader, with Back-Sloper, finishing a flat-bottom, back-sloped 
ditch and inside slope, in one operation. 


Adams Back-Sloper Builds 
a Better Ditch at Less Cost 


DAMS Graders with Back-Slopers enable contractors and 
road officials to build perfect flat or “V” bottom, back- 
sloved ditches to specifications at no greater cost than the “roughed- 
out” ditches cut by ordinary graders. They also make big savings 
on unusual ditch, bank and side-hill jobs rarely attempted with 





=) other graders 
The unequalled success of Adams Back-Slopers is due to the 


exclusive Leaning Wheel feature of Adams Graders. This feature 
is the only successful means of overcoming both the side-load on 
the grader blade and the side-cutting action of the Back-Sloper. 


‘ SO DOES THE ADAMS 
ADJUSTABLE /FAW/NG WHEEL GRADER 
Trade Mark Reg. U. S. Pat. Off. 

Adams Graders are built in 6%, 
7, 8, 10 and 12 ft. blade lengths. 


The "Adams line also includes : 
Scarifier-Graders, Scarifiers, Road 





Maintainers, Road Patrols, Drags, 
Scrapers, Ete. 

Branches and Distributors in all 
parts of the country. 


It enables the grader to do perfectly straight, clean and accurate 
work on all road and ditch jobs, without skidding, dragging, 
gouging the bank, or otherwise wasting time and power. 


Send for catalog showing how Adams Graders save money on 
all classes of work. Use the coupon. 


J. C. BENJAMIN:-:-:-: RALEIGH, N. C. 


Office and Warehouse, 733 W. Hargett Street 
Distributor for J. D. ADAMS & CO., Indianapolis, Indiana 


GS 2 SS 6S © & 
of N.C.B.7 
of” J. C. BENJAMIN 
733 W. HARGETT ST. 
o” RALEIGH, N.C. 


Adjustable Leaning Wheel LO ss 


alog and explain how Adams 








Graders will reduce grading costs. 
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ONTRACTORS, Architects and En- 

gineers planning concrete construction 
work, can specify Lehigh Cement with the as- 
surance they will secure the highest quality 
cement—suitable for all concrete work —avail- 
able at all times—in all localities. 


LEHIGH- The National Cement, with 


—Largest Output in the World. 
—16 Mills from Coast to Coast. 
—Uniform Quality Everywhere. 
—Nation-wide Distribution. 
—Unequalled Service Facilities. 
—Largest Storage Capacity. 


1923 Output Over 16 Million Barrels 


LEHIGH PORTLAND CEMENT COMPANY 


Allentown, Pa. Chicago, Tl. 
Birmingham, Ala. Spokane, Wash. 


Boston, Mass. 
New Castries, Pa. 
Mason Ciry, Iowa 


RicHMonpD, Va. 


New York, N. Y. 
Burrato, N. Y. 
Kansas City. Mo. 


PHILADELPHIA, Pa. 
PirrsBuRGH, Pa. 
MINNEAPOLIS, MINN. 


OmaHa, NEB. 











